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Society of New South Wales”; in 1866, by the sanction of Her 
Most Gracious Majesty Queen Victoria, it assumed its present 
title, and was incorporated by Act of the Parliament of New. 
South Wales in 1881. 
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Castlereagh-street, Sydney. 


Elected 
1883 
1876 
1914 


1887 
1919 


1901 


1896 
1920 


1919 
1881 


1877 


1911 
1913 


1906 
1920 
1916 
1909 | 
1883 


1921 
1906 


1884 


1887 
1878 


1876 


1921 


1903 
1891 
1920 
1919 


1919 
1906 


P 4 


Pt 


P 23 


P3 


(xv.) 


Kater, The Hon. H. E., J.p., u.u.c., Australian Club. 

Keele, Thomas William, t.s., m.1nsv.c.£., Llandaff-st., Waverley, 

Kemp, William E., a.m. InsT. c.z., Public Works Department. 

_ Coff’s Harbour Jetty. 

Kent, Harry C., M.a., F.B.1.B.A., Dibbs’ Chambers, 58 Pitt-st. 

Kesteven, Hereward Leighton, D.sc., M.D., Cn.m., Bulladelah, 
New South Wales. 

Kidd, Hector, M. INST. C.E., M. I. MECH. E., Cremorne Road, 
Cremorne. 

King, Kelso, 14 Martin Place. 

Kirchner, William John, B.sc., ‘Clyde,’ Cavendish-street, Con- 
cord West. 

Kirk, Robert Newby, 25 O’Connell-street. 

Knibbs, G. H.,¢.M.G.,F.S.S., F.B.A.S.,L.8., Director, Commonwealth 
Institute of Science and Industry, Member Internat. Assoc. 
Testing Materials; Memb. Brit. Sc. Guild, 314 Albert-street 
East Melbourne. (President 1898). - 

Knox, Edward W., ‘ Rona,’ Bellevue Hill, Double Bay. 


Laseron, Charles Francis, Technological Museum. 
Lawson, A. Anstruther, D.Sc., F.R.S.E., F.L.s., Professor of Botany 
in the University of Sydney. 

Lee, Alfred. ‘Glen Roona,’ Penkivil-street, Bondi. 

Le Souef, Albert Sherbourne, Taronga Park, Mosman. 
L’Estrange, Walter William, 7 Church-street, Ashfield. 
Leverrier, Frank, B.A., B.Sc., K.c., 182 Phillip-street. 

Lingen, J. T., m.a. Cantab., x.c., University Chambers, 167 

Phillip-street, Sydney. 

Lloyd, Warwick, 188 Kent-street. 
_Loney, Charles Augustus Luxton, M. AM. soc. REFR. E., Equi- 
| table Building, George-street. 


| MacCormick, Sir Alexander, m.D., 
Macq uarie-street. 
MacCulloch, Stanhope H., m.B., ch.m. Hdin., 24 College-street. 

| MacDonald, Ebenezer, J.P., clo Perpetual Trustee Co., Ld., 
Hunter-street, Sydney. 

Mackellar, The Hon. Sir Charles Kinnaird, K.c.M.G., M.L.C., M.B., 
c.M. Glas., Equitable Building, George-street. 

McDonald, Alexander Hugh Earle, Department of Agriculture, 
Sydney. 

McDonald, Robert, J.v., u.s., Pastoral Chambers, O’Connell-st; 
p.r. ‘ Lowlands,’ Wi iam- street, Double Bay, 

~McDouall, Herbert Crichton, wm.R.c.s. Hng., .R.¢c.s. Lond., 

| D.p.H. Cantab., Hospital for the Insane, Gladesville. 

|McDowall, James Campbell, B.sc, N.Z.. c/o Austral Bronze 
Co.. Ltd , O’Riordan-street, Alexandria. 

McGeachie, Duncan, ‘Craig Royston,’ Toronto, Lake Mac- 
quarie. 

McGlynn, William Henry, ‘Koora,’ Iredale Avenue, Cremorne. 

McIntosh, Arthur Marshall, ‘Moy Lodge,’ Hill-st., Roseville. 
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P 2) McKay, R. T., L.s., M. INST. c.E., Commissioner, Sydney Har- 
| bour Trust, Circular Quay. 

P9| McKinney, Hugh Giffin, m.z., Roy. Univ. Irel., um. 1NstT. ¢.z., 
Sydney Safe Deposit, Paling’s Buildings, Ash-street. 
McLean, Archibald Lang, M.c., M.D., Ch.M., B.A., ‘Gartfern,’ 

North Road, Abbotsford. 
P 1| McMaster, Colin J., u.s., Chief Commissioner of Western Lands; 
| Box 20, G.P.O. Sydney. 
| McQuiggin, Harold G., B.sc, Lecturer and Demonstrator in 
Physiology in the University of Sydney; p.r. ‘ Berolyn,’ 
Beaufort-street, Croydon. 
Madsen, John Percival Vissing, p.sc., B.E., Professor of Elec- 
trical Engineering in the University of Sydney. 
P-44| Maiden, J. Henry, J.P., L.8.0., F.B.S., F.L.S., F.R.H.S., Hon. Fellow 
| Roy. Soc. 8.A.; Hon. Memb. Roy. Soc, W.A.; Netherlands 
Soc.for Promotion of Industry; Philadelphia College Pharm. 
Southern Californian Academy of Sciences; Pharm. Soc. 
N.S.W.; Brit. Pharm. Conf.; Corr. Fellow Therapeutical 
Soe., Lond.; Corr. Memb. Pharm. Society Great Britain ; 
Bot. Soc. Edin.; Soc. Nat. de Agricultura (Chile); Soc. 
d’ Horticulture d’ Alger; Union Agricole Calédonienne; Soc. 
Nat. etc.,de Chérbourg; Roy. Soc. Tas.; Roy. Soc. Queensl.; 
Inst. Nat. Genévois; Hon. Vice-Pres. of the Forestry 
Society of California; Diplomé of the Société Nationale 
d’Acclimatation de France; Linnean Medallist, Linnean 
Society; N.S.W. Govt. Rep. of the ‘“‘ Commission Consulta- 
tive pour la Protection Internat. de la Nature”; Corr. 
Memb. National Acclimatisation Society of France; Govern- 
ment Botanist and Director, Botanic Gardens, Sydney. 
| (President 1896, 1911.) Vice-President. 
P 1) Manfred, Edmund C, Montague-street, Goulburn. 
P1 Mann, Cecil William, ‘Pentreath,’ Fairview-street, Arncliffe. 
Mann, James Elhott Furneaux, Barrister at Law, 163 Phillip- 
street. 
Marshall, Frank, c.m.c., B.D.s., 151 Macquarie-street. 
_ Martin, A. H., Technical College, Sydney. 
| Meldrum, Henry John, p.r. ‘ Craig Roy,’ Sydney Rd., Manly. 
Miller, James Edward, Albury, New South Wales. 
P8 Mingaye. John C. H., F.1.c., F.c.s., Assayer and Analyst to the 
Department of Mines; p.r. Campbell-street, Parramatta. 
| Moore, Frederick H., Union Club, Sydney. 
Morris, Albert, 74 Cornish-street, Railway Town, Broken Hill. 
Mullins, John Francis Lane, m.a. Syd., M.u.c., ‘ Killountan,’ 
| Double Bay. 
Murphy. R. K., Dr. Ing., Chem. Eng., Lecturer in Chemistry, 
Technical College, Sydney. 


P 4) Nangle, James, 0.B.z., F.B.A.S., Superintendent of Technical 
| Education, The Technical College, Sydney; p.r. ‘ St. Elmo,’ 
| Tupper-st., Marrickville. (President 1920.) Vice-President. 
| Nash, Norman C., ‘Ruanora,’ Lucas Road, Burwood, 
|tNoble, Edward George, u.s., 8 Louisa Road, Balmain. 
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| Noble, Robert Jackson, B.sc, (Agr.), Division of Plant Path- 


ology, University Farm, St. Paul, Minnesota, U.S.A. 


| Oakden, Frank, c.z., 33 Hunter-street. 
tOld, Richard, ‘ Waverton,’ Bay Road, North Sydney. 


Olding, George Henry, 47 Parramatta Road, Glebe. 


| Olé, A. D., F.c.s., ‘Kareema,’ Charlotte-street, Ashfield. 


Onslow, Col. James William Macarthur, B.a., LL.B., ‘Gilbulla,’ 
Menangle. 

Orams, Hector, c/o R. Orams, State Electricity Commission of 
Victoria, Hartley’s Buildings, Flinders-street, Melbourne. 

Ormsby, Irwin, ‘Caleula,’ Allison Road, Randwick. 

Osborn, A. F., assoc. M. INST. ¢.E., Water Supply Branch, 
Sydney, ‘ Uplands,’ Meadow Bank, N.S.W. 

Osborne, George Davenport, B.Sc. ‘Belle-Vue,’ Kembla-street, 
Arncliffe. 


Paine, William Horace, State Abattoirs, Homebush Bay,N.S.W. 


| Palmer, Joseph, 96 Pitt-st.; p.r. Kenneth-st., Willoughby. 


Parkes, Varney, Royal Chambers, Castlereagh-street. 
Penfold, Arthur Ramon, Economic Chemist, Technological 
Museum, Harris-street, Ultimo. 


| Peterson, I’. Tyndall, r.c.p.a., E.S. & A. Bank Building, King 


and George-streets. 
Petrie, James Matthew, p.sc., F.I.c., Research Fellow of the 
Linnean Society in Biochemistry, The University, Sydney. 
Pigot, Rev. Edward F., s.J., B.4., M.B. Dub., Director of the 
Seismological Observatory, St. Ignatius’College, Riverview. 
Pittman, Edward F., assoc. R.s.m., L.s., c/o The Bank of New 
South Wales, 29 Threadneedle-street, London, E.C. 
Poate, Frederick, F.R.A.S., L.S., ‘ ‘ Clanfield,’ 50 Penkivil-street, 
Bondi. 


|Poate, Hugh Raymond Guy, m.B., ch. mM. Syd., F.R.0.8. Eng., 


L.B.c.P. Lond., 225 Macquarie-street. 

Pollock, J.A., D.Sc, F.R.S., Corr. Memb. Roy. Soc. Tasmania; Roy. 
Soc. Queensland; Professor of Physics in the University 
of Sydney. Hon. Secretary. 

Poole, William, B.z., (Civil, Min. and Met.) Syd., M. INST. C.E., 
M.I.M.M., M.1.E., AUSt., M.Am.1.M.E., M. Aust. I. M.M., L.S., 
Memb. ‘Intern. Assoc. Testing Materials, 906 Culwulla 
Chambers, Castlereagh-street. 


| Pope, Roland James, B.A., Syd., M.D., C.M., F.RB.C.S., Hdin., 


185 Macquarie-street. 

Potts, Henry William, F.L.s., F.c.s., c/o Lindley Walker & Co., 
Ltd., Mark Lane, Orem aste street, Sydney. 

Powell, Charles Wilfrid Roberts, a.t1.c., clo Colonial Sugar 
Refining Co., O’Connell-street. 


| Powell, John, 170-2 Palmer-street. 


Pratten, Herbert B., u.u.r., 26 Jamieson-street. 


Priestley, Henry, B.Sc, M.D., ch.M., Associate-Professor of 


Physiology iu the University of Sydney. 


| Purser, Cecil, B.A., M.B., Ch.M. Syd., 198 Macquarie-street. 
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Radcliff, Sidney, F.c.s., Department of Chemistry, The Uni-. 


versity of Sydney. 


Ranclaud, Archibald Boscawen Boyd, B.sc.,B.e., Lecturer in — 


' Physics, Teachers’ College, The University, Sydney. 


Read, John, M.a., Ph.D., B.Sc, Professor of Organic Chemistry 


in the University of Sydney. 

Reid, David, ‘ Holmsdale,’ Pymble. 

Rhodes, Thomas, ‘High Coombe,’ Carlingford. 

Richardson, John James, a.m.1e.z. Lond., ‘ Kurrawyba,’ 
Upper Spit Road, Mosman. 

Robertson, Frederick Arnold, Science Master, Sydney C. of E. 


Grammar School, North Sydney. . 
Ross, A. Clunies, B.sc., c/o G. R. W. McDonald. 32 Elizabeth-st.. 


Ross, Chisholm, m.p. Syd., u.B., c.M. Hdin., 225 Macquarie-st. 

Ross, Herbert E., Equitable Building, George-street. 

Russell, Harry Ambrose, B.a.,c/o Sly and Russell, 369 George- 
street; p.r. ‘ Mahuru,’ Fairfax Road, Bellevue Hill. 


Sach, A. J., ¥.c.s., ‘ Kelvedon,’ North Road, Ryde. 

Sawkins, Dansie T., M.a., B.a., “Brymedura,’ Kissing Point 
Road, Turramurra. 

Sawyer, Basil, B.E.. ‘Birri Birra,’ The Crescent, Vaucluse. 

Scammell, Rupert Boswood, B.sc., Syd., 18 Middle Head Road, 
Mosman. 

Scammell, W.J., Mem. Pharm. Soc. Grt. Brit., 18 Middle Head 
Road, Mosman. 


Schofield, James Alexander, F.c.s., A.R.S.M., Associate-Pro-- 


fessor of Chemistry in the University of Sydney. 

Sear, Walter George Lane, 14 Roslyndale Avenue, Woollahra. 

Sellers, Alfred Edward Oswald, m.1.M.£., M.A.1.E., Bellambi. 

Sellors, Richard P., B.a. Syd., ‘ Mayfield,’ Wentworthville. 

Sevier, Harry Brown, c/o Lewis Berger and Sons (Aust.) Ltd., 
38a Pitt-street. : 

Shellshear, Walter, m. INST. c.z,, Mitchell-street, Greenwich 
Point, Greenwich. 

Sibley, Samuel Edward, Mount-street, Coogee. 

Simpson, R.C., Lecturer in Electrical Engineering, Technical 
College, Sydney. ! 

Simpson, William Walker, ‘Abbotsford,’ Leichhardt-street, 
Waverley. 

Sinclair, Eric, m.p., c.m. Glas., Inspector-General of Insane, 
9 Richmond Terrace, Domain; p.r. ‘ Broomage,’ Kangaroo- 
street, Manly. 

Smith, Henry G., r.c.s., ‘Dunbourne,’ Shirley Road, Roseville. 
(President 1913.) 

Smith, Stephen Henry, Department of Education, Sydney. 
Southee, Ethelbert Ambrook, 0.B.t., M.A., B.Sc, Principal, 
Hawkesbury Agricultural College, Richmond, N.S.W. 
Spencer-Watts, Arthur, ‘Araboonoo,’ Glebe-street, Randwick. 


Spruson, Wilfred Joseph, Daily Telegraph Building, King-st.. 


Starr, George Henry, Engineer Commander, Royal Navy, 
Garden Island, Sydney. 


Stephen, Alfred Ernest, F.c.s., 801 Culwulla Chambers, 67. 


Castlereagh-street, Sydney. 
| Stephen, Henry Montague, B.a., Lu.B., 167 Phillip-street. 
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Stephens, Frederick G. N., ¥.R.¢.s., M.B., Ch.M., 18 Dover Road, 
Rose Bay. 

Stephens, John Gower, B.sc, St. Andrew’s College, The Uni- 
versity, Sydney. 

Stewart, Alex. Hay, B.u., 165 Wardell Road, Dulwich Hill. 

Stewart, J. Douglas, B.v.se., M.R.C.v.S., Professor of Veterinary 
Science in the University of Sydney; ‘ Berelle,’ Homebush 
Road, Strathfield. 

Stoddart, Rev. A. G., The Rectory, Manly. 

Stokes, Edward Sutherland, m.s. Syd., F.r.c.e. Irel., Medical 
Officer, Metropolitan Board of Water Supply and Sewerage, 
341 Pitt-street. 

Stone, W.G., Assistant Analyst, Department of Mines, Sydney. 

Stroud, Sydney Hartnett, r.i.c., Lecturer in Pharmacy in the 
University of Sydney. 

Sullivan, Herbert Jay, c/o Lewis Berger and Sons (Aust.) Ltd., 
Rhodes. 

Sulman, John, Warrung-st., McMahon’s Point, North Sydney. 

Sundstrom, Carl Gustaf, c/o Federal Match Co., Park Road, 
Alexandria. 

Sussmilch, C. A., F.a.s., Principal of the Technical College, 
Neweastle, N.S.W. 

Sutherland, George Fife, a.R.c.sc., Lond., Lecturer in Mechan- 
ical Engineering, in the University of Sydney. 

Sutton, Harvey, 0.B.E.,M.D., D.P.H. Velb., B.se Oxon., ‘Lynton,’ 
Kent Road, Rose Bay. 

Swain, H. H. F., Director, Forestry Department, Brisbane. 

Swain, Herbert John, B.A. Cantad., B.sc., B.e. Syd., Lecturer in 
Mechanical Engineering, Technical College, Sydney. 


Tate, Herbert, Bridge Road, Stanmore. 

Taylor, Harold B., B.sc., Kenneth-street, Longueville. 

tTaylor, James, B.sc, A.R S.M. ‘Cartref,’ Brierly-st., Mosman. 

Taylor, John Kingsley, 16 Ferrier-street, Rockdale. 

Taylor, John M., m.a., uu.B. Syd., ‘ Woonona,’ 43 East Crescent- 
street, McMahon’s Point, North Sydney. 

Taylor, Thomas Griffith, D.sc, Associate-Professor of (Geo- 
graphy in the University of Sydney. 

Tebbutt, Arthur Hamilton, B.a., M.B., D.P.H., 185 Macquarie-st. 

Teece, R., F.1.4., F.F.A., Wolseley Road, Point Piper. 

Thomas, F. J., ‘Lovat,’ Nelson-street, Woollahra. 

Thomas, John, t.s., Chief Mining Surveyor, Mines Department 
Sydney; p.r. ‘Remeura,’ Pine and Harrow Roads, Auburn. 

Thompson, Joseph, mM.a., LL.B., Vickery’s Chambers, 82 Pitt- 
strect, Sydney. 

Thomson, The Hon. Dugald, Carabella-st., North Sydney. 

Thorne, Harold Henry, B.a. Cantab., B.sc. Syd., Lecturer in 
Mathematics in the University of Sydney; p.r. Rutledge-st., 
Eastwood. 

Tietkens, William Harry, ‘Upna,’ Hastwood. 

Tilley, Cecil E., c/o The Deen of Geology, The Uni- 
versity, Sydney. 

Tillyard, Robin Jobn, m.., D.Sc. F..8., ¥.E.8., Biological Branch,, 
Cawthron Institute, Naleont en eaten 


| Trebeck, P.C., ‘Wiyella,’ Burradoo-street, Bowral. 
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‘Elected 

1900 | Turner, Basil W., a.p.s.M., F.c.s., Victoria Chambers, 83 Pitt-st. 
1919 | P 4! Turner, Mustaee iD Trerneyasie B.A. Cantab., D.sc.. Lond., A.t.C., 
Lecturer and Demonstrator in Organic Chemistry in the 
University of Sydney. 


1916 | Valder, George, s.p., Under Secretary and Director, Depart- 
ment of Agriculture, Sydney. 

1883 | Vause, Arthur John, m.8., c.m. Hdin., ‘Bay View House,’ Tempe. 
1890 Vicars, James, M.z., Memb. Intern. Assoc. Testing Materials; 
| Memb. B. 8. Guild; Challis House, Martin Place. 

1921 | Vicars, Robert, Marrickville Woollen Mills, Marrickville. 
1892 Vickery, George B., 78 Pitt-street. 


1903 | P 5 Vonwiller, Oscar U., B.sc, Associate-Professor of Physics in 
| the University of Sydney. 


1919 Waley, Robert George Kinloch, 63 Pitt-street. 


1910 | Walker, Charles, ‘Lynwood,’ Terry Road, Ryde. 

1910 | Walker, Harold Hutchison, Vickery’s Chambers, 82 Pitt-st. 

1879 | Walker, H. O., Commercial Union Assurance Co., Pitt-street. 

1899 +Walker, The Hou: J. 1'., F.B.¢c.1., Fellow of Tenens of Bankers 
| Ena., ‘ Wallaroy,’ Edgecliff "Road, Woollahra. 

1919 | Walkom, Arthur Bache, D.sc, Linnean Society’s House, 23 
| Ithaca Road, Elizabeth Bay. 


1903 | Walsh, Fred,, J.p., Consul-General for Honduras in Australia 
| and New Zealand ; For. Memb. Inst. Patent Agents, Lon- 
don; Patent Attorney Regd. U.S.A.; Memb. Patent Law 
Assoc., Washington; Regd. Patent Attorn. Comm. of Aust.; 
Memb. Patent Attorney Exam. Board Aust.; George and 
| Wynyard-streets; p.r. ‘Walsholme,’ Centennial Park, Syd. 
1901 | Walton, R. H., F.c.s., ‘Flinders,’ Martin’s Avenue, Bondi. 
1918 | Ward, Edward N anniayanh, Superintendent of the Botanic Gar- 
| dens, Sydney. 
1913 | P 4) Wardlaw, Hy. Slcane Halcro, D.s. Syd., Lecturer and Demon- 
| strator in Physiology in the University of Sydney; p.r. 87 
| Macpherson-street, Waverley. 
1883 |P 17, Warren, W.H., Lu.p., WH.SC., M. INST. C.E., M. AM. SOC. C.E., 
Member of Council of the International Assoc. for Testing 
Materials, Professor of Engineering in the University of 
Sydney. (President 1892, 1902.) 
1921 | Waterhouse, Gustavus Athol, Royal Mint, Macquarie-street. 
1919 _ Waterhouse, Lionel Lawry, B.z. Syd., Lecturer and Demon- 
strator in Geology in the University of Sydney. 
1919 | P 1) Waterhouse, Walter L., B.Sc. (Agr.), ‘Cairnleith,’ Archer-st., 


Chatswood. 
1919 | Watkin-Brown, Willie Thomas, 24 Brown’s Road, Kogarah. 
1876 Watkins, John Leo, B.A. Cantab., m.a. Syd., Selbourne Cham- 
bers, Phillip-street. 
1910 | Watson, James Frederick, m.B., Cnh.M., ‘Midhurst,’ Woollahra. 
1911 Watt, Robert Dickie, M.A., B.8c., Professor of Agriculture in 


the University of Sydney. 

1920 | P 1} Welch, Marcus Baldwin, B.sc., A.1.c., Economic Botanist, Tech- 
nological Museum. 

1907 | P1 | Welch, William, F.n.a.s., ‘ Roto-iti.” Boyle-street, Mosman. 
1920 Wellish, Edward Montague, m.a., Lecturer in Applied Mathe- 
matics in the University of Sydney. 
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Wenholz, Harold, 29 Palace-street, Petersham. 


tWesley, W. H., London. 


White, Charles Josiah, B.sc.,, Lecturer in Chemistry, Teacher’s 
College; p.r. ‘ Kooringa,’ Robinson-street, Chatswood. 


| White, Edmond Aunger, m.A.I.M.£., c/o Electrolytic Refining 


and Smelting Co. of Australia Ltd., Port Kembla, N.S.W. 


| White, Harold Pogson, Fr.c.s., Assistant Assayer and Analyst, 


Department of Mines; p.r. ‘Quantox,’ Park Road, Auburn. 
Willan, Thomas Lindsay, B.sc, Geological Survey, Depart- 
ment of Mines, Sydney. 
Williams, Harry, a.1.c., Challis Flats, Phillip-street. 
Willington, William Thos., 0.B.z., King-street, Arncliffe. 
Wilson, James T., M.8., ch.m. Hdin., F.B.S., Professor of Anatomy 
in the University of Cambridge, England. 
Wood, Percy Moore, L.R.c.p. Lond., M.R.c.s. Eng., ‘ Redcliffe,’ 
Liverpool Road, Ashfield. 
Woolnough, Walter George, D.Sc. F.G.s., c/o Geological Depart- 
ment, The University, Sydney. 


| Wright, George, c/o Farmer & Company, Pitt-street. 


Wright, Gilbert, Lecturer and Demonstrator in Agricultural 
Chemistry in the University of Sydney. 


Yates, Guy Carrington, 184 Sussex-street. 

Youll, John Gibson, Water Conservation and Irrigation Com- 
mission, Leeton, N.S.'W. 

Young, John Anthony, c/o Lewis Bergerand Sons (Aust.) Ltd.,. 
38a Pitt-street. 


Honorary MEMBERS. 
Inmited to Twenty. 
M.—Recipients of the Clarke Medal, 


Bateson, W. H., M.A., F.R.S., Director of the John Innes Horti-. 
cultural Institution, England, The Manor House, Merton, 
Surrey, England. 

Chilton, Charles, M.A., D.Sc., M.B.,c.M.. etc., Professor of Biology, 
Canterbury College, Christchurch, N.Z. 

Hemsley, W. Botting, Lu.p. (Aberdeen), F.R.S., F.L.S., Formerly 
Keeper of the Herbarium, Royal Gardens, Kew; Korresp. 
Mitgl. der Deutschen Bot. Gesellschaft; Hon. Memb. 
Sociedad Mexicana de Historia Natural; New Zealand 
Institute; Roy. Hort. Soc., London; 16 Osborne Road,. 
Broadstairs, Kent, England. 

Hill, James P., D.se, F.R.S., Professor of Zoology, University 
College, London. 

Kennedy, Sir Alex. B. W., Kt., uL.D., D. ENG., F.R.S., Emeritus 
Professor of Engineering in University College, London, 
17 Victoria-street, Westminster, London S.W. 

*Liversidge, Archibald, M.A., LL.D., F.R.S., Emeritus Professor 
of Chemistry in the University of Sydney, ‘ Fieldhead,’ 
George Road, Coombe Warren, Kingston. Surrey, England. 
(President 1889, 1900.) 


* Retains the rights of ordinary membership, Elected 1872. 
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‘Elected, 

1915 | Maitland, Andrew Gibb, F.a.s., Government Geologist of 
Western Australia. 

1912 Martin, C. J., c.M.G., D.Sc., F.R.S., Director of the Lister Institute 


of Preventive Medicine, Chelsea Gardens, Chelsea Bridge 
Road, London, S.W.I. 

1894. Spencer, Sir W. Baldwin, K.c.M.G., M.A., D.Se., F.B.S., Emeritus 
Professor of Biology in the University of Melbourne. 
1900 | M | Thiselton-Dyer, Sir William Turner, K.C.M.G., C.1.E., M.A., LL.D., 
Se.D., F.R.S., The Ferns, Witcombe, Gloucester, England. 


1915 Thomson, Sir J. J., 0.M., D.Sc. F.R.S., Nobel Laureate, Master 
of Trinity College, Cambridge, England. 
1921 Threlfall, Sir Richard, K.B.5., M.A., F.R.S., lately Professor of 


Physics in the University of Sydney. 


OBITUARY 1921-22. 


Ordinary Members. 


1875 Dangar, Fred. H. 

1899 French, Sir J. Russell 
1878 Knages, Samuel T. 

1876 Quaife, F. H. 

1893 Rygate, Philip W. 

1919 Sandy, James Montague 
1892 Statham, Edwyn Joseph 
1917 Wallas, Thomas Irwin 
1891 Walsh, Henry Deane 


AWARDS OF THE CLARKE MEDAL. 
Established in memory of 


THE Revo. W. B. CLARKE, m.a., F.R.s., F.G.S., ete., 
Vice-President from 1866 to 1878. 


To be awarded from time to time for meritorious contributions to the 
‘Geology, Mineralogy, or Natural History of Australia. The prefix * 
indicates the decease of the recipient. 


Awarded 
1878 *Professor Sir Richard Owen. kK.c.B., F.R.S. 


1879 *George Bentham, ¢.M.G., F.R.S. 

1880 *Professor Thos. Huxley, F.R.s. i 

1881 *Professor FE. M’Coy, F.R.s., F.G.S. 

1882 *Professor James Dwight Dana, Lu.p. 

1883. *Baron Ferdinand von Mueller, K.c.M.G., M.D., Ph.D., ¥.R.S., F.L.S. 
1884 *Alfred R. C. Selwyn, LL.D., F.R.S., F.G.S. 

1885 *Sir Joseph Dalton Hooker, 0.M., G.c.8.1.,0.B., M.D., D.C.L., LL.D.,F.R. . 
1886 *Professor L. G. De Koninck, m.p. 

1887 *Sir James Hector, K.c.M.G., M.D., F.R.S. 


(xxiil.) 


-Awarded 
1888 *Rev. Julian E. Tenison-Woods, F.G.s., F.L.s. 


1889 *Robert Lewis John Ellery, F.R.s., F.R.A.S. 

1890 *George Bennett, u.D., F.R.c.8. Hng., F.L.S., F.Z.S. 

1891 *Captain Frederick Wollaston Hutton, F.R.s., ¥.G.s. 

1892 SirWilliam Turner Thiselton Dyer, K.c.M.G.,¢.1.E.,M.A., LL.D., Se, D., 
F.R.S., F.L.S., late Director, Royal Gardens, Kew. 

1893 *Professor Ralph Tate, F.L.s., F.G.s. 

1895 *Robert Logan Jack, LL.D., F.G.S., F.R.G.S. 

1895 *Robert Etheridge, Jnr. 

1896 *The Hon. Augustus Charles Gregory, C.M.G., F.R.G.S. 

1900 *Sir John Murray, K.c.B., LL.D., Sc.D., F.R.S. 

1901 *Edward John Eyre. 

1902 *F. Manson Bailey, c.M.a.. F.L.S. 

1903 *Alfred William Howitt, pD.sc., F.G.S. 

1907 Walter Howchin, Fr.a.s., University of Adelaide. 


1909 Dr. Walter E. Roth, B.A., Pomeroon River, British Guiana, South 
America. 


1912 *W. H. Twelvetrecs, F.a@s. 

1914 <A. Smith Woodward, t..p., F.R.s., Keeper of Geology, British 
Museum (Natural History) London. 

1915 Professor W. A. Haswell, m.a., D.sc., F.B.S., The University, Sydney, 

1917. + Professor Sir Edgeworth David, K.B.=., C.M.G., D.S.0., B.A., D.Se., 
F.B.S., F.G.S., The University, Sydney. 

1918 Leonard Rodway, c.u.c., Honorary Government Botanist, Hobart, 
Tasmania. 

1920 Joseph Edmund Carne, F.a.s., late Government Geologist, N.S.W. 
‘Dimlands,’ Dickson-street, Homebush. 

1921 Joseph James Fletcher, m.a., B.Sc., ‘ Ravenscourt,’ Woolwich. 


AWARDS OF THE SOCIETY’S MEDAL AND MONEY PRIZE. 


Money Prize of £25. 
-Awarded, 


1882 John Fraser, B.a.,West Maitland, for paper entitled ‘The Aborigines 
of New South Wales.’ 

1882 Andrew Ross, u.p., Molong, for paper entitled ‘ Influence of the 
Australian climate and pastures upon the growth of wool.’ 


The Society’s Bronze Medal and £25. 
1884 W.E. Abbott, Wingen, for paper entitled ‘Water supply in the 
Interior of New South Wales.’ 


1886 S.H. Cox, Fr.a.s.,¥F.c.s., Sydney, for paper entitled ‘The Tin deposits 
of New South Wales.’ 


(XxX1vV.) 


Awarded . 


1887 


1888 


1889 


1889 


1891 


1892 


1894: 


1894 


1895 


1896 


Jonathan Seaver, F.c.s., Sydney, for paper entitled ‘ Origin and 


mode of occurrence of gold-bearing veins and of the associated. 


Minerals.’ 

Rev. J. E. Tenison-Woods, F.G.s., F.L.s., Sydney, for paper entitled 
‘The Anatomy and Life-history of Mollusca peculiar to 
Australia.’ 

Thomas Whitelegge, F.z.m.s., Sydney, for paper entitled ‘ List of 
the Marine and Fresh-water Invertebrate Fauna of Port 
Jackson and Neighbourhood.’ 

Rev. John Mathew, m.a., Coburg, Victoria, for paper entitled. 
‘The Australian Aborigines.’ 

Rev. J. Milne Curran, F.c.s., Sydney, for paper entitled ‘The Micro- 
scopic Structure of Australian Rocks.’ 

Alexander G. Hamilton, Public School, Mount Kembla, for paper 
entitled ‘The effect which settlement in Australia has pro- 
duced upon Indigenous Vegetation.’ 

J. V. De Coque, Sydney, for paper entitled the ‘ Timbers of New 
South Wales.’ 

R. H. Mathews, tu.s., Parramatta, for paper entitled ‘The Abori- 
ginal Rock Carvings and Paintings in New South Wales.’ ° 

C. J. Martin, p.sc. u.B., F.R.s., Sydney, for paper entitled ‘The 
physiological action of the venom of the Australian black 
snake (Pseudechis porphyriacus).’ i 

Rev. J. Milne Curran, Sydney, for paper entitled ‘The occurrence 
of Precious Stones in New South Wales, with a description of 
the Deposits in which they are found.’ 
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PRESIDENTIAL ADDRESS. 


By JAMES NANGLE, 0O.B.E., F.R.A.S. 


[Delivered to the Royal Society of N.S. Wales, May 4, 1921. | 


Gentlemen,—The year just ended has been one of steady 
progress by the Society. The papers read have been of a 
high standard, and, in all cases, valuable contributions to 
science. The membership has been slightly increased, and 
a state of soundness financially has been maintained. 


During the year five members of the Society have been 
removed by death. 


FREDERICK HOLKHAM DANGAR, who joined this Society 
in 1875, was born in this State on 23rd October, 1831, and 
died in London at the end of March 1921. Mr. Dangar 
was a son of one of the pioneers of this State. His two 
brothers, the late H. OC. Dangar, M.L.c., and A. A. Dangar, 
were very well-known pastoralists. Though he too was 
interested in pastoral pursuits he turned his attention 
mostly to commercial afiairs. He founded the firm of 
Dangar, Gedye and Company, and participated in the 
shipping and general business of that firm until 1882, 
when he decided to retire and live in England. Apart 
from a visit to Australia about fifteen years ago, he lived 
continuously at Kaling, a suburb of London, up to the time 
of his death. 


SAMUEL THOMAS KNAGGS, M.D., Aberdeen, F.R.C.S. Ireland, 
was a member of this Society for forty-three (43) years, 
having been elected a member in 1878. He was born in 
Ireland in July 1832, but came to this State when six years 
of age. His father, a medical practitioner, settled in New- 
eastle. He returned to the Old Country in his ‘teens,’ and 
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studied medicine at the Universities of Dublin, London, 
Aberdeen, Vienna, and Paris. He became a Fellow by 
examination of the Royal College of Surgeons, Ireland, in 
1871, and took the degree of M.D. at Aberdeen in 1873 
Returning to New South Wales in the Seventies, he prac- 
tised his profession in Newcastle for some years. In 1884, 
he removed to Sydney and practised here up to the time of 
his retirement only a few years since. His career was one 
of great activity, and amongst other appointments he was 
medical officer to the Public Instruction Department; fleet 
surgeon (volunteer) to the New South Wales naval volun- 
teer forces, and a member of the Board of Health, as well 
as lecturer in clinical surgery at Sydney University, an 
honorary surgeon at Royal Prince Alfred Hospital, an 
examiner in anatomy and physiology for the Board of 
Technical Hducation from 1887 to 1892, and an honorary 
surgeon at St. Vincent’s Hospital. He also edited the 
“Australasian Medical Gazette,’’ and in 1887 was editor 
of the “‘Australian Practitioner.’”” He frequently con- 
tributed to the Press, and was the author of ‘* Recreations 
of an Australian Surgeon,’ ‘‘Human Fads, Foibles and 
Fallibilities,’’ ‘‘Spiritualism of the Present Day,”’’ and ““Dr. 
de Lion, Clairvoyant.’’ He died on the 6th April, 1921. _ 


BERTRAM JAMES SMART, B.Sc., London, whose untimely 
death occurred on 4th September, 1920, at the early age of 
thirty-eight, became a member of this Society in 1912. He 
was born in Hngland on 27th November, 1881. His studies 
in chemistry were commenced in the laboratory of Guy’s 
Hospital, and continued in the University of London where 
he gained his B.Sc. degree with second-class honours in 
chemistry. For three years he served as Research Assistant 
to Dr. J. Wade in the chemical laboratory at Guy’s Hospital, 
where he laid the foundation of his extensive acquaintance 
with organic chemistry. In 1903 he entered the Research 
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Department of the Royal Arsenal at Woolwich, where he 
spent nine years in the Metallurgical Department. Here, 
he became thoroughly conversant with the analysis of 
metals, especially steel. He gave special attention to the 
physical methods used in testing the strength, hardness 
and other qualities of metals. Alloys were a great attrac- 
tion to him. He discovered and patented a light alloy of 
high, tensile strength, and became an expert microscopical 
photographer. His attention was not, however, confined 
solely to metallurgical work. He devoted some of his 
energies to the study of explosives, and contributed several 
papers giving the results of his research thereon. In 1911 
he came to this State to take charge of the testing depart- 
ment at the Lithgow Steel Works. He subsequently 
inaugurated the laboratory of the testing branch of the 
Department of Public Works in Sydney. His exceptional 
skill in devising suitable methods contributed greatly to 
the success of this laboratory, of which he remained in 
charge up to the time of his death. 


The Reverend WILLIAM WALTER WATTS, F.L.S., who was 
elected a member of this Society in 1915, was born on the 
5th October, 1856, near Ivybridge, Devonshire, England. 
He was a student at New Oollege, London, for six years 
for the Congregational Ministry, but his health failing he 
came to Australia in 1887. He had a charge at Milton, 
Queensland, and in 1893 went to New Zealand. Later he 
had a charge at Orange, New South Wales. Subsequently, 
he joined the Presbyterian Church, and was Minister at 
Ballina, Richmond River, Young, and Gladesville near 
Sydney. In 1916 he was transferred to Wycheproof in 
Victoria. He wrote chiefly on ferns and mosses, and his 
papers are mainly to be found in the Proceedings of the 
Linnean and Royal Societies of New South Wales. He was 
eoadjutor with Mr. Thomas Whitelegge in a Catalogue of 
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New South Wales Mosses. He made collecting trips to North 
Queensland and Lord Howe Island, and these localities, 
together with those already enumerated as his pastoral 
charges, give the key to his collecting grounds. From 
1909 to 1916 he was Honorary Oustodian of Ferns and 
Mosses in the National Herbarium of New South Wales, 
and did excellent work there, and added considerably to 
the national collection of these plants. He was a quiet, 
unobtrusive worker, and his loss is much felt. 


Reverend WILLIAM MOORE WHITE, A.M., LL.D., Dublin, 
who was elected a life member of this Society in 1877, was. 
born at Carrickfergus, Ireland, in 1843. He was educated 
at Trinity College, Dublin, and graduated A.M. and LL.D. 
Shortly after leaving the University he came to Sydney. 
He was minister of St. Andrew’s Presbyterian Church, 
which used to stand behind St, Andrew’s Cathedral, Sydney, 
for many years. His return to England in 1890 was much 
regretted by the adherents of his own church and a wide 
circle of friends. After his return to England, he took 
orders in the Anglican Church, and was vicar of St. James’, 
Bournemouth, with St. Andrew’s, Boscombe, for about ten 
years. Later he retired to Cheltenham, where he resided 
up to the time of his death. 


During the year, His Majesty conferred the honour of 
Knighthood on Professor David. It is rarely that any man 
so completely reaches the hearts of all in the community 
as Sir Edgeworth David has done. His labour in the cause 
of science has been so great and so conspicuously successful 
that he occupies a very high place in the ranks of the 
scientists of this time. His unselfish devotion to the 
service of the country in its hour of need, at a time of life 
when he may well have given place to younger men, has 
won the admiration of all. Brilliant as a scientist and a 
good citizen, he also possesses such an endearing person- 
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ality that it is no wonder the action of His Majesty was 
hailed with delight and satisfaction, not only by the mem- 
bers of this Society, but by everyone in the Commonwealth. 


Mr. G. F. Harp, another member of the Society, was 
honoured by His Majesty the King. Always an active 
worker in all public movements, he entered with great 
zeal into the many activities connected with war work. 
Amongst the many things to which he gave his attention 
and assistance was that of the training of the returned 
soldiers, especially at Newcastle. The members of the 
Society and the public generally were very glad to hear 
that Mr. Earp had been made a Commander of the Order 
of the British Empire. 


The Australasian Association for the Advancement of 
Science at its last meeting decided to award the Mueller 
Medal to Mr. R.T. Baker. News of this decision was very 
welcome to the members of this Society. Mr. Baker has 
been untiring in his labours in the cause of science, and 
has contributed very largely to a knowledge of the eco- 
nomic value of the natural resources of Australia. Asa 
departmental colleague of Mr. Baker, it is a matter of 
particular pleasure to me to be able to call attention to 
the distinction which has been conferred upon him. 


Hvents arising out of the great war altered the aspect of 
many things, but perhaps most of all that of science organ- 
isation. In fact it had become apparent as the war went 
on that the very existence of nationhood depended upon 
the efficiency with which scientific research was fostered 
and cared for. On the other hand, it soon became quite 
clear that the allied powers would have to withdraw from 
existing conventions relating to international scientific 
associations, and establish new international science rela- 
tionship within the control of the allied nations. With a 
view to arriving at a knowledge of what should be done, 
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two Conventions were held, one at London in October, 1918, 
and another a month later at Paris. At these Conferences. 
many resolutions of a very important nature were passed.. 
One of the resolutions was to the effect that it was desirable 
that the nations at war with the central powers should with- 
draw from existing conventions relating to international 
scientific associations, and that new associations deemed to: 
be useful to the progress of science and its applications,, 
should be established without delay by the nations at war 
with the central powers, with the eventual co-operation of 
neutral nations. A list was prepared of the countries which 
would be eligible to send representatives to an International 
Research Council. It was suggested that in each of these 
countries a National Research Oouncil should be estab- 
lished, and that representatives from these Councils should 
comprise the International Research Council. Early in 
February, 1919, a letter was received by this Society from 
the Secretary of the Executive Committee of the Inter- 
national Research Council, which apparently had been 
established onthe lines suggested. The letter was addressed 
to this Society as the senior scientific society of the 
Commonwealth, with a request that steps should be taken 
to establish some organisation in Australia which would 
act as a National Research Council. Action was immedi- 
ately taken by this Society, with the result that a con- 
ference was held at Sydney on the 21st August, 1919, for 
the purpose of forming an Australian National Research 
Council. At this Conference, a provisional council was. 
appointed to hold office until a Council would be appointed 
at the next meeting of the Australasian Association for the: 
Advancement of Science in January, 1921. At the meeting 
of the Australasian Association for the Advancement of 
Science, held in Melbourne in January, 1921, the following: 
resolutions were passed :— 
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. The Resolutions of the Conference held in Sydney on 21st 
August, 1919, shall cease to be operative from this day, 
15th January, 1921. 


2. The National Research Council shall consist of not more 


than 100 members and shall contain two or more represen- 
tatives of each of the following branches of Science and of 
such others as may be determined from time to time by 
the General Council of the Australasian Association for 
the Advancement of Science :—Agriculture, Anthropology, 
Astronomy. Botany, Chemistry, Engineering, Geography, 
Geology, Mathematics, Meteorology, Pathology, Physics, 
Physiology, Veterinary Science, Zoology, with the addition 
of Economics and Statistics, Mental Science and Education, 


and Mining and Metallurgy. 


3. The members of the provisional Council are hereby elected 


members of the Research Council, together with Mr. G. H. 
Knibbs and Mr. G. Lightfoot, representing Economics and 
Statistics, Professor Laby, representing Physics, and 
Messrs. R. Sticht and G. C. Klug, representing Mining 


and Metallurgy. 


. The members as defined in clause 3, shall co-opt additional 
members within the numerical limit prescribed in rule 2, 
and shall selectsuch additional members in consultation with 
the Presidents of the more important Scientific, Technical 


and learned Associations and Societies of the Commonwealth. 


. The Council may appoint as associate members scientific 
workers resident in Australia who are deemed likely to 


confer benefit by their researches. 


. The Council may appoint such standing committees and 
special committees as it deems requisite for national or 
international purposes. 

. The Council may appoint such office-bearers as it may 
determine, these shall hold office for a terin of two years 


and be re-eligible. 
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8. A meeting of the members, as defined in clause 3, shall be 
held in Sydney not later than May, 1921, for the purpose 
indicated in rule 4, and a meeting of the whole Council so 
constituted shall meet as soon as possible thereafter for the 
purposes indicated in rules 5, 6, 7, and for the formulation 


of by-laws and any other necessary business. 


9. Members unable to attend any such meeting may com- 
municate their views beforehand in writing to the 
Honorary Secretary, and all such communications shall 


receive full consideration at the meeting. 


10. Every member and associate member shall retain his mem- 
bership for life unless it be terminated (1) by his resigna- 
tion, (2) by his ceasing to reside in Australia, (3) by vote 
of at least two-thirds of the members. 


11. The Council shall submit a full report of its work and pro- 
ceedings to the Australasian Association for the Advance- 
ment of Science on the occasion of each meeting of the 


Association. 


12. Until other arrangements are made for the financial support 
of the Council, each member thereof shall be liable to con_ 
tribute the sum of £2. 2s. per annum, and each associate 


member £1. Is. per annum. 


13. That the Provisional Executive Committee be asked to 
continue to act pro tem, till the Council has appointed its 


oftice-bearers. 


The Australian National Research Council, now in process 
of formation in accordance with these resolutions, will be 
a body thoroughly representative of Australian scientific 
opinion. In addition to being the Australian unit in the 
international organisation concerned with questions of 
international co-operation in scientific affairs, it is to be 
confidently hoped that the Council will have an important 
influence in encouraging scientific research in Australia. 
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Iam making the major portion of my address a descrip- 
tive and critical review of the Vocational Training System 
for returned soldiers designed and carried out by the Com- 
monwealth Repatriation Department. A description alone 
of the system would, no doubt, be found interesting. Itis, 
however,so unconventional in many of its main features,and 
so much data have been secured relating to branches of 
education in which hitherto very little has been attempted, 
that a critical, as well asa descriptive treatment, ought to 
be given. A fact of considerable importance which also 
points to the value of a critical account is that those who 
were responsible for the design of the scheme realised from 
the very first that the training of the returned men would, 
because of its scope, novel character and the adequacy of 
the funds available for the purpose, be more than likely to 
result in experience of extreme value in industrial educa- 
tion. Its working was, therefore, carefully observed with 
this end in view, and though its objective, namely, the 
training successfully of the soldiers for civil life, was ever 
the first matter in mind, the secondary value of the experi- 
ment as a field of useful observation was never lost sight 
of. In deciding to attempt to discuss it in a critical way, 
Iam therefore swayed by a hope that I may be able to 
point to some conclusions which may be valuable to those 
who have to assist in carrying on technical education in 
Australia. Necessarily, owing to the limits within which 
an address of this kind must be kept, the description and 
criticism has to be confined to the most important features 
only, and no attempt can be made to deal with the history 
of all the circumstances connected with the scheme. 


The idea of providing training for the returned soldiers 
arose out of the desire of the people of Australia to ensure, 
as far as possible, that none of those who actually served 
their country should suffer through war injuries. 
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The earliest efforts at training the injured commenced 
as soon aS wounded men began to return. These efforts 
were made by the different State branches of the War 
Council, with the assistance, mainly, of the technical 
schools carried on by the State Governments and by the 
various Councils. Very good work was done by the War 
Council in this way, and it would be impossible to over- 
estimate the value of the help given by the authorities 
controlling the technical schools in all the States. 


On its establishment early in 1918, the Repatriation 
Department took over the responsibility of training the 
injured. At this time, a total of 527 men, who were then 
in training, were taken over from the War Council, and 
though necessarily the men were not disturbed in their 
training, the responsibility for them passed to the Repatri- 
ation Department. | 


That Department had many very big and difficult problems. 
to face, but it recognised that not the least of these was 
the training of the injured with a view to their re-entry, 
if at all possible, into civil life. Two very important con- 
ferences of experts were immediately called to discuss the 
problem of training in all its aspects. One conference was 
attended by the heads of the various State Technical 
Hducation Departments and by others who were qualified 
to deal with the purely educational side of the training. 
The members of the other conference were mainly repre- 
sentatives from the various State Chambers of Manufacture 
and Trades and Labour Councils. This conference dealt 
mostly with questions affecting the proposed training 
scheme in its relationship with the industrial laws and 
conditions in the different States of the Commonwealth. 
Both conferences dealt most exhaustively with all the 
questions then thought likely to require attention, and 
very valuable recommendations as to how a training 
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scheme should be planned and carried out were submitted 
for the consideration of the Repatriation Commission and 
the Minister in charge of the Department. 


Regulations to govern the working of a system of train- 
ing, framed mostly on the recommendations of the confer- 
ences, were soon after put into force. The necessary 
arrangements were made for the giving of the training 
mainly through an agreement with the Hducation Depart- 
ments in all the States of the Commonwealth. The 
regulations allowed, as far as was possible, for meeting 
the requirements of the very complex system of industrial 
laws in force in the different States, and provided com- 
prehensively and very generously that every soldier eligible 
should get a good training so as to enable him to become 
expert in the calling selected. 


In the early days of the Repatriation Department, when 
the conferences referred to were held, and when regula- 
tions were framed, the idea of training was confined entirely 
to those who returned injured, and to those whose scholastic 
or apprenticeship training was interfered with through 
active service. 


As to the total number likely to require training, only 
the merest guess could be made. ‘The fury of the war was. 
so appalling that it was expected that there would bea 
very large number of men returning too injured to be use- 
ful in any but the very lightest kinds of work. Events now 
show that the number, though large, is, fortunately, nothing 
nearly so great as it was feared it would be. Perhaps one 
of the most wonderful features of the post-war history has 
been the fortitude and stamina displayed by very many of 
the Australians, who, though much injured, have returned 
to their work and are carrying on without help from the 
country. Australia in this respect compares more than 
favourably with the Home and Continental countries, 
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owing, no doubt to the superior powers of the physically 
much better nurtured Australian in withstanding the 
rigours and injuries of war. The ending of the war, how- 
ever, made it possible to estimate the number of the 
injured likely to require and be approved for training. 
Analysis of the statistics of the injured and the enlistment 
papers disclosed the total number of eligibles under the 
scheme. This number, which was of a fairly accurate 
character, had then to be reduced to the number of those 
who, being eligible, would apply and be approved for 
training. 

It soon became evident as the Department went on with 
its work of investigating the claims of applicants for train- 
ing, that there was a large number of men returning who 
were not eligible for training, but whose claims appeared 
to merit consideration. These were the soldiers who had 
enlisted as youths or even as boys and who had embarked 
and served abroad, and who, by so doing, had interfered 
with their chances of getting a proper training in some 
calling. The number of those who enlisted whilst still 
under twenty years of age, and who embarked and served 
abroad on actual war service, was very large. Never- 
theless, it was decided, and wisely so, to alter the 
regulations so as to render these men eligible. Thus, an 
additional class of returned soldier became entitled to 
training. 

The addition of the ‘‘ under 20 enlistment men”’ involved 
such a large increase in the scope of the training arrange- 
ments that a review of the position immediately became 
necessary. The experience gained even during the short 
period which had elapsed since the establishment of the 
Department and the commencement of the training, showed 
also that a reorganisation was advisable, apart altogether 
from the question of increasing its scope to provide for the 
additional class of eligibles. 
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Hxperience had also gone to show that an _ officer 
acquainted with the industries of the Commonwealth, and 
having experience in technical education, should be 
appointed to take control of the training, and be respon- 
sible to the Minister for its efficiency. A Director was 
accordingly appointed, who immediately proceeded toreplan 
and reorganise the system of training. The reorganised 
scheme was approved of and was put into effect on the 10th 
April, 1919, and has been in operation since, It came not 
a moment too soon, because the men were then arriving in 
Australia at the rate of 30,000 per month, and large num- 
bers weekly were making application for training. The 
remarks which follow throughout this address apply mainly 
to the reorganised scheme. 


It must not be allowed to appear, however, that in decid- 
ing to devote this account to the scheme as reorganised, 
that what had been done previously by the Department is. 
unworthy of any attention. Asamatter of fact, the funda- 
mentals of everything of any importance done since the 
earliest regulations of the Department were framed, were 
decided upon partly on the recommendations of the con- 
ferences already mentioned, and were largely influenced 
by the splendid imagination and administrative powers 
possessed by the small body of men who first had to do 
with the direction and control of the department. The 
re-planning of a system of training early in April, 1919, 
was merely the crystallising into practical working form 
of the valuable experience gained during the first years of 
the Department’s operations. The commencement of the 
reorganised scheme of vocational training marked a stage 
of positive achievement in the shape of a workable system 
with a clearly recognisable objective, with its machinery 
for working out the problems to be faced apparently well 
planned out and witha clear understanding of the external 
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forces likely to affect it. It is on this account that it offers 
the opportunity for study and criticism, and why attention 
is being paid in the course of this address to it especially, 
as a part of the work of the Repatriation Department. 


In planning the reorganisation of the scheme, an accu- 
rate estimate of the total number of men to be trained had 
to be made, otherwise the very foundations of the scheme 
would be faulty. It has already been pointed out that the 
ending of the war made it possible to determine the number 
of injured, and that this number could, in the light of the 
data obtained by experience, be reduced to the number 
likely to apply for and go on successfully with training. 


There was, however, very little upon which to base an 
accurate estimate of the likely number of applicants 
amongst those eligible in the ‘‘ under 20 enlistment class.”’ 
Some basis for an estimate was afforded by the ratio of 
those attending technical schools in peace time to the 
number of the population in cities, and through a know- 
ledge of the character and outlook of the young Australian. 
This slender basis, together with an allowance for the 
heightening of the men’s ambition due to travel, was, as 
a matter of fact, used, and results have shown that the 
judgment made was wonderfully near to the final total 
number applying for and successfully proceeding with 
training. 

After much research amongst the records at the Base 
Record Office of the Defence Department, and the exercise 
of judgment in the light of the data available, it was 
decided that under the reorganised scheme—that is from 
the ist April, 1919, onwards—a total of 15,110 would be 
put into and would succeed in training. This total was 
composed of 3,960 injured, and 11,150 of the “‘ under 20 
enlistment class.’’ The figures given were arrived at 
after making allowance for the number of those who would 
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be approved for training and would fail to begin, and the 
proportion who would withdraw shortly after having com- 
menced. At the present time, very few men remain to be 
selected and put into training, so that the work of inves- 
tigating claims and putting men into training has practic- 
ally ended. It is, therefore, now possible to ascertain the 
value of the estimate made in April, 1919. Since that time 
15,475 men have been put into training and have gone on 
successfully, so that the estimate has been justified. 


Prior to the reorganising of the scheme in April, 1919, 
5,269 men had been dealt with. This number, together 
with the number which have been put into training since, 
namely, 15,475, makes a grand total of 20,744 men already 
dealt with by the Repatriation Department since its 
establishment in 1918. It will be interesting to know that 
an additional 8,896 were approved, but either failed to 
begin or withdrew after having commenced training, thus 
making a complete total of 29,640 men approved for training. 
The withdrawals amount to 30 per cent., which compares 
more than favourably with the percentage of withdrawals 
of students who enter on evening courses of instruction in 
ordinary schools. 


The next important step was to allot with the greatest 
care and judgment the estimated number, as from the 1st 
April, 1919, to the different callings in the various States 
of the Commonwealth. This was most necessary, because 
the question of successful absorption into civil employment 
after training had to be considered and allowed for, other- 
wise there would be the danger of having too many trained 
for a particular calling. Moreover, it was but fair and 
economically sound that each profession and trade should 
take its proper proportion of the men. This was done by 
first breaking up the total, namely 15,110, into seven 
parts, having the same proportion to each other as the 
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proportionate total of embarkations from the various 
States. Thus each State was allotted a total for training 
in proportion to the number of men embarked from it for 
active service abroad. It was assumed as a consequence, 
that in each State a number equal to the number allotted 
to it would be approved for and would succeed with train- 
ing. This method had to be adopted, because much time 
would have been lost in making the detailed investigation 
necessary to decide the matter for each State separately, 
and also in view of the fact that, even if the enlistment 
papers for each State were examined in detail, there would 
still remain some uncertainties as residents in some States 
journeyed in fairly large numbers to other States to enlist, 
for various reasons which need not be discussed here. 
Speed in making computations was imperative, since, 
as already mentioned, it was a matter of vital importance 
to get the reorganised system into working order as 
quickly as possible in view of the very large numbers of 
men then returning to Australia. The method has been 
justified fairly well by results. 


The total number of men to be trained in each State, 
arrived at in the way indicated, was then subdivided 
into a number of parts, each part corresponding with the 
estimated absorptive capacity of one ofa group of callings. 
In Table I, the first column gives the names of the different 
groups of callings. The columns 2 to 7, inclusive, contain 
the numbers of men allotted to each group and the totals 
for each State. The last column gives the total for each 
group for the Commonwealth, whilst at the foot thereof is 
a cross-total of State numbers and numbers in the groups. 
The totals for each group in each State were then sub- 
divided into the numbers to be allotted to each of the call- 
ings, trades, or branches of the particular group. In this 
way practically every profession, trade and skilled calling 
in the different States of the Commonwealth had a number 
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allotted to it as its share in the absorption of the total 
number to be trained. 


Table I.— Vocational Training. 


No. to be 


Calling. N.S.W.| Vict | Qland.| sa. | wW.a. | Tas Vea 
1/4/19. 
Professional ... 305 20 155 50 45 20 785 
Engineering Trades | 870] 680 | 434 | 1380} 190 85 | 2,389 
Building Trades _...| 2,135 | 1,450 386 370 350 225 | 4,916 
Manufacturing and 
General (SU ee t8) 810 461 490 350 80 | 3,321 
State Departments {1,000 | 435 | 327 | 160] 150 70 | 2,142 
Applied Art .. 225 | 205 | 977 | 60) 45°)" “20! |) ese 
Commercial ... 300 260 | 250 35 55 25 925 
5,965 | 4,050 | 2,090 | 1,295 | 1,185 525 | 15,110 


Note A.—The numbers as shown for the State Departments include the 
proportion allotted to each of the different groups of callings. 


Note B.—The figures given above are exclusive of those who were 
trained to take up Pastoral and Agricultural pursuits. Men desiring to 
go on the land were given special courses of training by the Lands 
Departments of the various States. 

The subdivision of State numbers into parts for the groups 
of callings, and the further subdivision of each group into 
callings within it, was an estimate based upon whatever 
statistics were available, and upon a general knowledge of 
the relative proportions of workers in the groups. Unfor- 
tunately no exact information was obtainable. The sta- 
tistics available at the time made no distinction in any 
calling between the skilled and unskilled. For example, it 
did not appear possible to distinguish between mechanics 
and Jabourers in the total given in any statistics of the 
Engineering Group of trades. If it were possible to know 
exactly how many journeymen mechanics were employed 
in the engineering and other groups of callings, the matter 
of settling the proportion, not only for the groups but also 
for the different trades in each group, would have com- 
menced from a sound basis. The only difficulties would 
then have been the making of the necessary adjustments 
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for probable trade depression or prosperity in any group 
for a number of years ahead, and in making allowance for 
possible abnormal occurrences retarding or accelerating 
recruiting through ordinary channels such as apprenticeship 
and immigration. 


The allotment ofa definite number to be absorbed by 
practically every calling in all the States of the Common- 
wealth was a daring action, because unless it was found 
possible during the discussions which would take place 
when working out the scheme to agree to such allotment, 
unending trouble and confusion would ensue. In some 
instances, the allotments have been proved to be rather 
wide of the mark, especially in the more sparsely populated 
States. Fortunately, however, in the majority of cases, 
the allotments have been found satisfactory. In this con- 
nection it is worthy of note that the allotments have 
generally been accepted by the various Soldiers’ Industrial 
Committees throughout the Commonwealth. The personnel, 
functions, and powers of these committees will be discussed 
at a later stage. It will be sufficient now to say that 
Soldiers’ Industrial Committees represented employers 
and employees’ organisations, and, consequently, were able 
to express opinions of the greatest value on any matter 
relating to absorptive capacities of the trades and callings 
which they represented. 


Some attempt, even if only of the nature of a first approxi- 
mation, had to be made to allot a number of men to each of 
the callings in each State, otherwise there would have been 
nothing to go upon in planning the arrangements for the 
training and for the absorption of the men into civil life 
after leaving the schools. Moreover, as already pointed 
out, it was of economic importance that each calling 
should receive into the ranks of its workers a just propor- 
tion of the men trained. It was consequently necessary 
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at the very start of the working of the scheme to inform 
each branch of industry of the number for the absorption 
of which it was expected to prepare. 


In most of the Australian States, but perhaps particularly 
in New South Wales, the question of the ratio of appren- 
tices to journeymen in the various trades is one that has 
been the subject of discussion for many years. Witha 
view to preventing the exploiting of boy labour and still 
providing for the proper supply of journeymen mechanics 
to meet the needs of the future, laws have been introduced 
limiting the number of apprentices generally in the ° 
proportion of one apprentice to each three journeymen 
employed by any employer. It is unnecessary to discuss 
the various bearings of the law. It will be sufficient to 
say that it is generally admitted to be arbitrary and 
unscientific in its incidence, and that there are many who 
contend that it has a seriously retarding effect on the 
proper recruiting of apprentices for many of the trades. 
Most employers and trades’ unionists would welcome a 
more scientific method of apprenticeship allocation, a 
method that would properly provide, but not more than 
provide, for the number of apprentices being taken yearly 
that would meet the future needs of the various industries. 
Obviously it should be a method allowing for varying con- 
ditions of trade and industry, adaptable to special needs of 
industrial stimulation and not necessarily applicable in 
exactly the same way in every part of the State. 


The method adopted in the allotment of the total number 
of men to be trained under the Repatriation Vocational 
Training Scheme over the callings, based, as it was, on a 
careful estimate of the absorptive capacities of the different 
trades for some years ahead, perhaps points the way toa 
better method of apprenticeship allocation. It does cer- 
tainly appear that it ought to be a very much easier matter 
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to determine exactly the number of boys leaving schools 
each year than it was to determine the number of returned 
men which would apply for, and accept training. Itshould 
also be an easier matter to allocate these boys in numbers 
to training, since statistics could be prepared showing the 
ratio of increase of workers over periods of, say, five years, 
and to make the necessary adjustments to estimates in view 
of trade depression or prosperity, since such could be done 
very deliberately in the light of data especially accumulated. 
In allotting numbers under the Vocational Training Scheme, 
_a@ few days only were available for the work, and the 
Statistics available were not exactly of the kind needed. 
Nevertheless, as has been indicated, a very fair measure 
of success was met with. 


All but a very small percentage of the men applying for 
training were essentially of a good type. All had responded 
to the call of country, and, in this respect, had discharged 
one of the highest obligations. Travel abroad, even though 
within the limits of war service, had broadened their out- 
look. Many of them had distinguished themselves, and 
most returned with an increased desire to take a useful 
part in the civil life of the country if they could but be put 
in the way of so doing. On the other hand, the injured 
were more or less handicapped according to the nature of 
their wounds or sickness, and even the fit men were men- 
tally in an abnormal state as a result of their appalling 
experience. Further than this, habits, tolerable enough 
in the rough conditious of war, but incompatible with the 
conditions of school and college life, were, by a section at 
any rate of the men, not easily broken. It was, therefore, 
necessary to deal with all of them thoughtfully and 
patiently so that they might be put successfully on the 
road, which, in their hearts, they wished to follow. Success 
depended more perhaps on the wisdom shown in selecting 
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each for the most suitable calling than even on the actual 
training itself, though the way in which the latter was 
carried out was important enough to demand the greatest 
eare. The selection of callings for the injured presented 
the most difficult part of the problem. With these men it 
was not so much the question of what they were naturally 
most fitted for mentally and aptly, but of what, in view of 
their disabilities, they could work at. Fortunately, from 
the first it was a principle in selecting that, even with 
these men, taste and aptitude were not overlooked, and 
unless medical opinion was against it, the men were 
encouraged totry and qualify, in spite of the handicap of 
physical disability, fora calling which they were naturally 
fitted by aptitude and mental capacity to follow. The 
wisdom of this course has been justified by results. The 
number of injured men who have failed to make the neces- 
sary progress in some kind of calling, and by so doing keep 
on the road to final arrival into useful civil life, is surpris- 
ingly small. In the early days of repatriation, it was 
expected that it would be necessary to establish permanent 
national workshops in each State for the permanent employ- 
ment of the injured who failed to reach a standard of 
admission as ordinary workers under the usual conditions 
of civilemployment. Sofew are the men listed as residuals 
of the existing scheme of training, that establishments of 
this kind now appear to be quite unnecessary. At the most, 
all that will be necessary will be the establishment of a 
school in each State providing a few courses of training 
lasting over a fair number of years, and leading tothe men 
taught therein qualifying to carry on special small home 
industries. 

Under the conditions of control, first by the War Council, 
and later by the Repatriation Department, the selection 
of suitable callings for injured men was carried out by 
Vocational Training Committees. These Committees were 
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comprised of medical men, representatives of the Chambers 
of Manufacture and Trades and Labour Councils, and 
experts in education. Hach applicant for training was 
brought before either a full committee, or a sub-committee 
thereof, and had his case fully investigated. As the num- 
ber of applications increased very largely after the ending 
of the war, and especially so after the introduction of the 
regulation making the “‘ under 20 enlistment class”’ eligible 
for training, the work became quite beyond the powers of 
voluntary committees. At any rate, this was so in the 
States with the larger populations. The Director of Voca- 
tional Training had over two year’s experience as chairman 
of one of these sub-committees in one of the States, and 
had assisted in the selection of callings for many hundreds. 
of injured returned men. The experience thus gained 
in connection with the special problem of selecting call- 
ings for the returned men, together with an experience of 
over 25 years in technical education and with the callings 
and industries of the country, enabled him, when re-organ- 
ising the scheme, to systematise the arrangements for 
carrying out quickly the work of selecting callings for the 
large number of applicants which had to be dealt with 
daily. Thesystem of selecting the men for callings involved 
the appointment of a special Selection Officer for each 
State. This officer had to be a man with a wide knowledge 
of the industries of his State, he had to understand the 
general conditions of work in the many callings carried on 
in these industries, and it was necessary that he should 
understand the industrial laws. Fortunately in making 
the appointments it was possible to obtain the services of 
men who had the kind of knowledge described. It was also 
possible, in each case, to appoint a man who had been a 
member of a Vocational Training Committee. Thus, in 
each case, was brought into use an experience of great 
value. For the use of and with the concurrence of these 
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officers, directions were drawn up setting forth the main 
lines on which judgment should be based when selecting. 


The Selection Officers were asked to consider applicants 
for trade training as divisible into the following classes :— 
Olass I. Those suitable for professional callings. 
. Those suitable for highly skilled trades. 
. Those suitable for medium skilled trades. 
Those suitable for little skilled trades. 
. Those specially suitable for commercial work. 
. Those specially suitable for some branch of 
Applied Art. 


A catalogue in which all the trades and callings were 
grouped was prepared for the use of Selection Officers. To 
- assist these officers in discovering to which class an appli- 
cant belonged the following directions were also prepared. 


Hoan > 


DIRECTIONS TO SELECTION OFFICERS. 


All applicants must be interviewed and sufficient time 
allowed for their examination to enable everything to be 
discovered about standards of education, experience and 
inclination. 

Class I. ProressionaL CLAss. 

Generally, these will be cases of students whose studies were 
interfered with by enlisting. 

A pplicants— 

(a) Must have matriculated prior to enlistment or obtained 
equivalent qualification for entrance to a University 
Course; or 

(6) Must be able to prove that they were about to obtain the 
qualification for entrance to a University course; or 

(c) Must have entered into a pupilage for a_ professional 
career or be able to prove that they were about to do 
so, and 

(7d) Must be able, having satisfied any of the above conditions, 
to show that they have maintained the standard of 
qualifications. 
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TRADES AND CALLINGS OTHER THAN PROFESSIONAL. 
Class A. Highly Skilled Trades. 


In these trades, knowledge as well as skill is requisite, hence 
applicants must give positive promise of being able to learn, and 
that they will be able to acquire the necessary skill. 


(1) General personal smartness. 

(2) Preparatory education should have reached at least a fair 
knowledge of arithmetic, including decimals, and the 
ability to write a simple sentence correctly and legibly. 
Ability to make a scale drawing useful, but not essential. 


(3) Positive evidence of mechanical aptitude, and an inclina- 
tion for one of the callings in this group. The best 
evidence of mechanical aptitude will be the production 
by the applicant of a piece of work involving some 
mechanical skill, such, for example, as a model of some 
machine or part thereof, or something such as a boat or 
house. Boys gifted with mechanical aptitude very often 
produce this kind of work either in the Manual Training 
Classes of the Junior Technical School or at home. In| 
the absence of any evidence of this kind, questions should 
be asked with a view to discovering whether the appli- 
cant has observed with success any of the various 
machines, such as locomotives and electric motors, which 
are to be seen almost everywhere. If a youth has taste 
and aptitude for mechanical work he will at least be 


able to give an intelligent description of such things. 


Class B. Medium Skilled Trades. 


Applicants who possess qualifications better than those needed 
for callings grouped in “‘C” Class and less than those required for 
Class ‘‘A” should be placed in this class. It may be noted that 
weakness in preparatory education is of less consequence than 
absence of aptitude and inclination, since the want of preparatory 
knowledge can be remedied, whereas aptitude and taste is rarely 


gained, however good the training may be. 
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Class C. Little Skilled Trades. 
Workers in these trades are what can be best described as 


operatives rather than mechanics. 


Standards. 

(1) Want of alertness. 

(2) Preparatory education poor. Unable to work in decimals 
or to write a simple sentence correctly. 

(3) Entire absence of any mechanical aptitude or constructive 
capacity. Selection officers are cautioned about the 
necessity for making the fullest investigation before 
coming to the conclusion that an applicant has no apti- 
tude for any of the trades in Class B. It sometimes 
happens that the environment of home, and even of 
school life, are against a child, with the result that he is 
listless and discouraged. The consequence may be the 
prevention of the development of all his natural qualities, 
which too often are only discovered when it is too late 
to make the best use of them. 


Class D. Commercial. 
Standards. 
(1) General personal smartness. 
(2) Fair knowledge of arithmetic and ability to write a 


sentence correctly and legibly. 


(3) Either an entire absence of mechanical aptitude or a lack 
of interest in anything pertaining to the mechanical and 
construction trades. Some evidence of constructive 
capacity should, however, be exhibited by applicant. 
Aptitude for commercial pursuits involves the spirit of 
enterprise and shrewdness. These qualities are not easy 
to discover during a short interview. Selection Officers 
may, however, find something to base an opinion upon 
by questioning the applicant as to interest in sport, 
which, if nothing else, requires enterprise on the part of 
those who play successfully. Shrewdness as a charac- 


teristic may be apparent as the result of some experience 
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described by the applicant. For example, an applicant 
may be able to say that he was fond of making deals 
with his fellow scholars whilst at school. Some of the’ 
best business men whilst still at school, showed strong 
characteristics in this direction by the success with which 
they were able to effect, exchanges, and sell the trifling 


articles which children value. 


Class E. 7'rades or callings requiring a keen perspective of form 
and colour. 

(1) Preparatory education should, of course, be fair, but it is. 

not essential that it should be so, since any shortcoming 


can be rectified during training. 


(2) Absence of mechanical aptitude. 


(3) Positive evidence of power to perceive colour and form. 
Tests should be made of the power of the applicant to 
perceive, even if only in an elementary way, the differ- 
ence between good anda bad effects of colour, harmony and 
contrast. Appreciation of form by the applicant will be 
easily apparent by his capacity to delineate by freehand 
drawing simple objects. Applicants suitable for the 
callings under this heading will be found to have already 
done some drawing. Efforts of this kind can be pro- 
duced for the inspection of the Selection Officers. Some- 
times, however, circumstances may have been such as to. 
allow this capacity to have remained dormant. If the 
Selection Officer suspects the applicant of possessing the 
qualities required for this class, he should ask him to. 
make a sketch during the interview. If there is any 
natural ability it will be disclosed, even though the 
drawings be those of an untrained hand, aud consequently 


very crude in execution. 


It was realised when issuing these instructions that, in 
the majority of cases, only the most meagre grounds upon 
which to base a decision would be found, especially 
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amongst applicants in the ‘under 20 enlistment class.’ 
Only very little experience had been gained by the men in 
this class between leaving school and enlistment, and 
usually that experience was entirely in unskilled work. As 
a matter of fact, experience by the Selection Officers went 
to show that it was generally necessary, in settling the 
question of the best training for the men in the ‘under 20 
enlistment class,’ to take into consideration the character- 
istics developed by them during their school life. Of course 
there was a number of cases in which the military experi- 
ence was of special character, and afforded valuable inform- 
ation for the use of the Selection Officers. The selection 
of trades for the injured men, whilst carried out generally 
in accordance with the directions set out above, differed 
materially from what was necessary for the men in the 
‘under 20 enlistment class.’ There were, of course, injured 
men who had enlisted under 20, but the majority had had 
more or less experience in some calling between the time 
of leaving school and enlistment. Indeed, many of the 
injured men had followed skilled callings prior to going on 
active service. In such cases, Selection Officers were 
instructed to make the best possible use of pre-war experi- 
ence as a basis for re-training. These instructions were 
carried out, with the result that a complete change of 
occupation was only resorted to when no other course was 
possible. For example, an injured man, who, before enlist- 
ing, had been a journeyman carpenter, which required that 
he should be able to climb about a building in course of 
erection, but whose injuries made this no longer possible, 
was trained to be a cabinetmaker, provided that he could 
work indoors at a bench, or to be a foreman carpenter, or 
where education and aptitude were especially good, to be 
an architectural draftsman. Another example of the 
principle followed would be that of a man being trained as 
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a meat inspector, who, by reason of his war injury, was 
unable to follow his pre-war occupation as a butcher. 


The Selection Officers were directed to try and discover, 
on the lines suggested, just what would be the best calling 
to put each applicant into, and having made their decision, 
to try and convince the man that the calling chosen would 
be the best for him. Selection Officers were, however, 
cautioned against forcing any man into training for a trade 
or calling against his will. In actual practice, however, it 
was very seldom that, having proceeded on the lines as 
suggested, the Selection Officer was unable to convince a 
man that the trade suggested would be the best. On 
reviewing the result of the work of the Selection Officers, 
it certainly does seem that they did their work well. Of 
course, they made many mistakes. It was inevitable that 
they should do so, but, on the whole, they managed to get 
the men very well suited. Many visitors, capable of judg- 
ing and offering useful criticism, after looking at the men 
at work in the various workshops and classrooms, expressed 
the opinion that the outstanding feature of the whole train- 
ing scheme was the apparent suitability of the men for the 
trades for which they were being trained. The greatest 
proof, however, of the wisdom shown in selecting the men 
for training, appears from the fact that already 8,735 men 
have passed through training, and are earning a standard 
rate of wage as journeymen in the callings for which they 
were trained. 


One feature worthy of notice is that medical opinion and 
advice were available when selections were being decided 
upon. Such assistance was, of course, indispensable when 
deciding upon a calling for an injured man, but help of this 
kind was by no means without value in settling the cases 
of many who would be classed under the regulations of the 
Department as uninjured. Medical officers showed a keen 
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interest in the work of the Selection Officers, and took 
great pains to familiarise themselves with the physical 
requirements of the different callings, so that the recom- 
mendations to applicants to follow particular callings were 
the consensus of opinion arising from medical, psychological 
and technical points of view. 


There is an old adage full of wisdom and recognised as a 
basic principle in business that “‘it is easy to sell well if 
one has bought well.’’ This principle apples particularly 
in the matter of selection of acalling or trade. Ifacareer 
has been well chosen, its working out will be a pleasure to. 
the end of life. If, on the other hand, a mistake has been 
made, work becomes a misery instead ofa pleasure. There 
are few things so much to be deplored as a misfit in a call- 
ing, and, recognising this, most educational systems now 
contain provision to enable children to keep clear of this 
kind of tragedy. In this country, the syllabus of the 
primary schools includes subjects which tend to develop an 
elementary interest by the children in nature and in human 
activities. Thereare also pre-vocational schools following 
the primary schools, in which the tastes and interests 
started in the primary schools are further developed in the 
hope that the children will be able to form opinions suffi- 
ciently clear and strong to enable them to help themselves. 
very materially in the matter of deciding what careers 
will be the best for them. Beyond what help the teachers 
can give in the way of direct advice and what the parents 
can do, no more assistance is available. Yet more is un- 
questionably needed. Added to what is now being done in 
the schools should be some systematic method of studying 
the suitability of the children for the different kinds of 
professional, business and trade callings, and, moreover, 
machinery should be established for directing them by 
advice and with facility into the callings selected. The 
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schools reach the limit of their powers in what is now being 
done. ‘To secure further direction, help must be obtained 
from the industrial side. That is to say, in deciding the 
important question of what a child should select as a 
career, the industrial world must join with the educational, 
and, between the two, provide children with the help and 
direction needed. Or, putting the matter more plainly, a 
child when about to choose a career, should have, not only 
the help of his teacher who will advise him in the light of 
his attainments, tastes and aptitude discovered during his 
school life, but also the help and advice of those who 
know the callings and exactly what is required to carry 
on successfully. ae 


It ought to be easier for a man in the early portion of 
adult life to decide what calling he could successfully 
follow than if he were still a child, because he has reached 
an age of greater discernment, and has had some experience 
of the world, but it is quite safe to say that, if the returned 
soldiers had been left to enter into training without expert 
advice, there would have been an enormous number of 
misfits and failures. The system of investigation adopted, 
simple as it was, resulted in the men being directed into 
careers in which, in view of their natural qualifications, 
they were best fitted to succeed. With children, the need 
is surely greater, and possibly the example set in dealing 
with the returned soldiers, and the results from the experi- 
ment, may be useful in establishing some system to help. 
them. It appears to be likely that the Board of Trade in 
this State will establish some machinery to work in con- 
junction with the Hducation Department in directing the 
boys and girls who leave school each year into suitable 
occupations. Itis to be hoped for the sake of the workers 
in the industries in the future, and in the interest of the 
prosperity of the country, that the Board of Trade will be 
able to do something in this direction. | 
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Mention has already been made of the Soldiers’ Industrial 
Committees. It isnow proposed to describe the important 
part taken by these committees in the work of the voca- 
tional training of returned soldiers. Atthe very inception 
of the Repatriation Department it was recognised that 
any attempt to train returned men, must have the approval 
and assistance of all who were working at or directing the 
eallings for which the men were to be trained. Moreover, 
it was realised that the necessary help would only be 
forthcoming provided that there was a definite relationship 


’ established between the work of the department and the 


various associations and _ societies representing the 
employers and employees in the different callings. The 
recognition of the necessity for this co-operation and the 
decision to establish a relationship between the industrial 
work of the country and the training operations of the 
department was one of the finest things among the many 
_ to the credit of those who set the work of the department 
into going order. Without this kind of help it would have 
been impossible to solve the many problems arising out of 

a proposal so novel in character and bristling with so many — 
‘industrial difficulties. It was with the object in view of 
learning what was the general nature of the relationship 
which should be set up, and of getting advice as to the best 
way of preparing to meet the outstanding difficulties due 
to industrial customs and laws, that one of the two con- 
ferences already referred to was called. Amongst many 
recommendations of a fundamental nature, as regards the 
training, was one for the establishment of Committees of 
Advice to be called Soldiers’ Industrial Committees, formed 
of representatives of employers and employees’ organisa- 
tions. Generally, the functions and powers of these com- 
mittees were to advise as to the employment of the men 
trained, and to assess their progress as the training pro- 
ceeded. Later on, under the re-organised scheme, these 
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committees were given increased functions. The constitu- 
tion of them as bodies of a representative character was 
made a matter of more definiteness, and their number was 
much increased. Asa matter of fact, provision was made 
for the establishment of a committee for each calling or 
group of callings in each State as the need should arise. 
Kach committee was comprised of an equal number of 
representatives of employers and employees, officially 
nominated by their respective trade organisations. The 
functions of a Soldiers’ Industrial Committee consist of :—_ 
(a) The giving of advice as to the number which should be — 
trained for the particular trade or calling. This function 

actually consists of reviewing the numbers of the allot- 

ments made by the Director of Vocational Training when 


planning the re-organisation referred to earlier. 


(6) The giving of expert advice as to the accommodation and 
equipment needed for workshops and class-rooms in the 
different schools to be fitted up for training purposes. 


(c) The giving of expert advice as to the qualifications of 


applicants for positions as teachers under the scheme. 


(d) The giving of advice from the point of view of workers 
and employers in a calling as to the general features of 
the training required for that calling. Committees were 
not asked as to the details of the training. This was 
left to the educational experts who controlled the schools. 
The members of the committees were, however, always 
given to understand that an expression of opinion even 
on matters of detail would be of value, and would always 


be welcomed. 


(e) The preparation of periodical reports on the progress of 
the men in training as from the point of view of the 


worker and employer. 


(f) The giving of advice and assistance in getting students 


from the school employed as trainees. 
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Hach committee has the exercise of power inasmuch as 
it is responsible for the assessment of the value of the 
trainees’ progress in efficiency. This assessment is a very 
important matter, since upon it is based the relative pro- 
portions of the wages, paid in accord with the Industrial 
Court Awards, which shall be borne by the employer and 
by the Department. The committees in the discharge of 
the duties allotted to them were brought very closely into 
touch with the smallest details of the training operations. 
The work of the Department was thus not only greatly 
helped, but thoroughly understood by all who were members 
of the committees. Asaresult, the great body of workers 
in the different callings and the employers were kept in 
touch with what was being done, so that knowledge brought 
sympathy and help instead of the inevitable restlessness 
and opposition which would have arisen as a result of 
ignorance. The committees, though of an honorary char- 
acter, had an official standing in the department, so that 
influence was real and could not be disregarded. ‘The 
result was that they had a very good effect in keeping all 
the ramifications of the training operations up to a good 
‘standard of effective working. Whilst always ready to 
allow for the difficulties which the staff of the Department 
and those controlling the schools met with on every hand 
in carrying on the training, the members were frankly 
eritical at all times, and really severe when avoidable 
mistakes were made. Altogether, 144 of these committees 
were established in various parts of the Commonwealth, 
and have continued to work unceasingly in the discharge 
of the functions and powers given to them. This has meant 
that the members have sacrificed much time and given 
freely of their abilities in a most praiseworthy manner. It 
would have been quite impossible to have done without 
such help. It is therefore not without reason that the 
Officers of the Repatriation Department have the greatest 
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admiration for the unselfish devotion to a noble cause dis- 
played by the members of the many Soldiers’ Industrial 
Committees. 


One result of the work of these committees, apart alto- 
gether from the vocational training, is that those who 
have been, or still are, members of these committees, have 
been brought very closely into touch with technical educa- 
tion. The benefit arising out of this consists not only in 
what the members have learned for themselves, but as. 
representatives of their different associations or unions. 
they have had to report to their constituents about what 
was being done. In this way, through them, thousands of 
people have had vividly brought before them the facts in 
regard to this very interesting experiment in an important. 
branch of education. Thus public attention has been 
focussed on technical education in a way that it never 
would have been had there been no Vocational Training 
Scheme nor any Soldiers’ Industrial Committees. 


Experience of the working of the Soldiers’ Industrial 
Committees in relationship with the Vocational Training 
Scheme goes to show that advisory committees of this kind 
would be of the greatest value in connection with any 
system of education. At any rate, with those systems 
which aim at meeting the need of any special branch of 
human activity in civil life. It is admitted that the aim 
of education may be said to be the improvement of the 
standard in thought and action of all these activities, but 
it has also to minister to them, and it cannot either minister 
to or improve them without understanding them. An 
understanding, especially in the technical professions and 
callings, may not be reached if approached entirely from 
the academic point of view. It does seem, therefore, that 
those who control technical schools and all who have the 
direction of those sections of universities which are devoted. 
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to higher technical education, should be very closely in 
touch with the needs of the callings for which the students 
in them are being trained. Advisory Committees consist- 
ing of representatives of those who are carrying on callings 
can bring just the kind of advice needed to enable professors 
and teachers to shape the courses and train a type of man 
possessing not only a practical and common-sense power to 
work usefully, but to re-organise and effect improvements. 
Severe criticism is often levelled at what is described as 
the impracticability of the courses of training of technical 
schools, and even of some universities. Such criticism 
would not be made, at any rate it would have small effect, 
if the work of these institutions was better understood by 
the community at large. On the other hand, the influence 
of such committees would ensure that the courses were 
such as would meet the requirements of the callings, and 
this being the case, the ground for such criticism would 
be removed. 


The courses of training were divided into two classes, 
namely, (1) University, higher technical or professional 
pupilage; and (2) Trade. 


All who had either commenced or had intended taking a 
university or higher technical course, or entering as pupils 
with professional practitioners, were granted facilities to 
carry out their intentions, provided that, if injured or sick, 
they were able to stand the stress involved. Various 
Australian universities and technical colleges acted very 
generously to the Department of Repatriation by consider- 
ably reducing fees. In cases where no university or 
technical college course was available, or where custom 
required articled pupilage, arrangements were made with 
qualified practitioners to take trainees. It was conse- 
quently only in very rare cases that the Department found 
it necessary to provide for the establishment of classes for 
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professional training. All the returned men approved for 
professional training had their fees paid and were granted 
sustenance at the rate of £2 2s. per week for single men. 
Those who had married received an extra allowance. The 
first year’s fees and sustenance were a gift, but anything 
paid out by the Department beyond this was granted as a 
loan to be re-paid by the trainee within a reasonable period 
after qualifying for his profession. As already stated, the 
men within this class were required to have satisfied 
entrance qualifications if desiring to proceed to a university 
or technical college, or if to articled pupilage, to possess 
the necessary preparatory education. No attempt was 
made to shorten the period of undergraduateship required 
by the universities and higher technical colleges, nor would 
it have been wise to have attempted to do so. These 
courses of training were well established and available, 
and it was merely a matter of taking care that the men 
sent to them were sufficiently well prepared, and to secure 
that they attended properly to the courses for which 
they were approved. 


The question of carrying out successfully training for the 
different trades presented unique difficulties. The men to 
‘be trained were nearly all adults. The industrial laws of 
the States required that all adult workers at trades should 
be paid the minimum wage required by the awards. Since 
it was fully recognised that the men could not be trained 
up to the standard of fully competent tradesmen in the 
technical schools, some way of meeting the wage conditions 
had to be discovered. The method of overcoming the 
difficulty was devised during the deliberations of the first 
Industrial Conference called by the Repatriation Depart- 
ment. This conference has already been referred to as 
one of the two called at the inception of the work of the 
Department. After discussing the matter from every point 
of view,it was finally decided to recommend that the Depart- 
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ment should divide the trade training in two stages. The 
first stage called the “student period’”’ should be taken by 
the men in technical or trades schools. During this period, 
they should be given intense courses of training mainly 
with the object of rapidly assisting them toa useful degree 
of skill in practical work. During the period of studentship 
in technical or trades schools, the single men were to be 
paid sustenance at the rate of £2 2s. per week. HWxtra 
allowance was to be given, if married, in proportion to 
responsibilities. On reaching a standard of skill equal to 
an earning capacity of 40 per cent. of the minimum wage 
payable in the callings for which they were to be trained, 
they were to be placed out with employers as industrial 
trainees, so that they might continue their training under 
actual trade working conditions. Immediately on being 
placed with employers, they would be paid as adult workers, 
the Department refunding to the employers the difference 
between the assessed efficiency of the men and the minimum 
wage rate. It was expected that the efficiency of the men 
would rapidly increase, so that as time went on, the amount 
to be refunded by the Department would be continually 
decreasing until a time would be reached when the trainees 
would be capable of earning the minimum wage, and thus 
be able to fend for themselves as fully competent journey- 
men. It was suggested that, during the period of industrial 
training with employers, the men should be assessed by the 
Soldiers’ Industrial Committees at intervals of three 
months, so that the Department would be in a satisfactory 
position with the employers as to the amount of refund as 
efficiency increased. 


A very important recommendation on the question of 
proportion of trainees to tradesmen in the callings was also 
made by this conference. The recommendation was tothe 
effect that one industrial trainee could be taken for every 
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six or part of six journeymen employed by any employer in 
any of the trade callings. This recommendation was of 
the nature of an agreement with the Department on this 
question, because the conference was an official gathering 
of representatives of the Chambers of Manufacture and 
the Trades and Labour Councils of the State of the 
Commonwealth, capable of speaking on behalf of the bodies 
which they represented. 


The recommendations were accepted by the Department 
of Repatriation and made the subject-matter of regulations. 
These regulations have practically remained unaltered up 
to the present. The only change of any importance has 
been one made at the request of an official gathering of 
trades’ representatives held during August in 1919. The 
alteration was one making the part of six not less than 
three in the proportion of trainees to journeymen, so that 
an employer could not take a trainee uvless he had at least 
three journeymen employed. A provision was, however, 
made in the altered regulation allowing the reduction of 
the minimum to one in any case where trade conditions 
rendered a lower minimum necessary, and provided that 
the Soldiers’ Industrial Committee consented. The susten- 
ance paid during the student period and the refund to 
employers made on behalf of the trainees, have been, from 
the beginning, made a gift to the men who have been 
trained for trade callings. 


By the terms of an agreement with each of the State 
Educational Departments, space and equipment in the 
technical colleges and trades schools not required for 
ordinary technical education was made available to the 
Repatriation Department without charge for the training 
of the soldiers. This agreement also provided that 
additional accommodation, equipment and teaching stafi 
would be made available wherever necessary, provided 
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that the Department of Repatriation supplied the necessary 
funds to meet the expense involved. The agreement also 
provided that any additional buildings would be taken over 
by the State Education Department, and, further, that if 
the latter desired, equipment especially provided for the 
soldiers’ training could also be taken over. Under this 
agreement, the Department of Repatriation has had the 
use of much accommodation and equipment, and the ser- 
vices of expert advisers and teachers, especially in the 
States with large populations. In the less populated States, 
there was, as a matter of fact, very little in the way of 
existing technical schools, but little as there was, it was 
most readily made available. It was, nevertheless, neces- 
sary, even in the more densely populated States, to add 
considerable accommodation and equipment, and to appoint 
a large additional staff of teachers. In some Cases, it 
became necessary to second the efforts of the State Hduca- 
tional Departments by the establishment of special schools 
more directly under the control of the Repatriation Depart- 
ment than were those established by the Educational 
Departments. The building of the additional class-rooms 
and workshops and the acquisition of necessary additional 
equipment during a time of great scarcity of materials of 
every kind were matters surrounded with many difficulties, 
and especially so because speed in getting training facilities 
into operation was of the greatest moment. In fact, the 
difficulty of obtaining equipment became so acute that it 
was necessary, in some cases, to invoke the aid of the 
Business Committee of the Defence Department, with a 
view to commandeering whatever was available in the 
Commonwealth. Competent tradesmen to act as teachers 
were also very difficult to find, because so many of the best 
men were away on active service. However, as the result 
of unflagging effort, there soon came a time when, in every 
State, tbere were in full operation classes of instruction in 
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almost every calling carried on in the Commonwealth. It 
was realised, even in the earliest stages of the work of the 
Department, that the courses of training ordinarily given 
in technical schools would fail to meet the special require- 
ments of the returned soldiers. 


Usually, the courses of instruction in the technical schools 
in this country are given in the evenings, and, at the most, 
require onlya few hours of attendance weekly; consequently 
they spread over lengthy periods of time. It is true that 
in some instances day courses of trade training are avail- 
able, but they are rare, and even then they are confined 
to a few of the trades. The evening courses again are 
designed, and properly so, to be supplementary to what is 
learnt by the students at their work as apprentices or 
journeymen during the day-time, or they fall rather short 
of what will be valuable to those who intend the knowledge 
to be useful in a calling. The returned soldiers had to be 
rapidly trained to a stage of being useful to some degree in 
the employment into which they would enter as industrial 
trainees, with a view to completing their training. This 
meant that they would have to have training, which, though 
of a preliminary nature, should be rather on the practical 
side, and, further, that the conditions of training should 
approximate to actual working conditions. Asa matter 
of fact, it would differ only from the usual workshop con- 
ditions in that it would be under the direction of practical 
teachers, whose sole business would be the careful instruc- 
tion of the men under their charge. One consequence of 
the establishment of training conditions of this kind was. 
that full-sized articles would result, and that arrangements 
would have to be made to dispose of them by sale. It was. 
found that no difficulty whatever was met with in selling 
the articles manufactured in the classes. Both employers. 
and employees’ representatives on the Soldiers’ Industrial 
Committees helped in securing markets for the product. 
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Generally the articles were sold to the trade. The principle 
of manufacturing full-sized articles of a saleable character 
worked out so well that it was eventually extended to 
house building by the trainees in the building trades. In 
most of the States there are to be seen very well constructed 
houses built entirely by the students under the Vocational 
Training Scheme. The houses were built either for the 
War Service Commissioner or for the State Housing Boards. 


The authorities controlling the Technical Schools keenly 
appreciated the necessity of carrying on the training on 
the lines as just described, and very soon had classes in- 
operation to meet the needs of the Returned Soldiers. It 
was impossible in all cases, to establish special soldiers’ 
elasses, so that some students under the Vocational Train- 
ing Scheme had to be taken in the ordinary classes, but 
generally speaking all classes in Technical Schools, and 
certainly all in the special schools established by the 
Repatriation Department, were designed and operated 
practically as school workshops, wherein were given 
courses of intensive training in practical work on full-sized 
articles of a saleable kind. The preliminary training 
periods lasted generally three months for little skilled 
callings, six months for medium skilled, and twelve months 
for the more highly skilled trades. Generally the industrial 
training period which followed the preliminary training, 
lasted for about twelve months for the highly skilled trades, 
with proportionate reductions in time for the medium and 
little skilled occupations. 


Those of the men put into training, who were really 
desirous of learning, and most of them were so, and who: 
were well suited by inclination and aptitude for the train- 
ing being given, made progress at a rate which can best 
be described as amazing. The Australian can always be 
eredited with remarkable powers of adaptability to circum-. 
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‘Stances and with resourcefulness, and it is to these charac- 
teristics that probably much of his success in training can 
‘be ascribed. The fact that a careful process of selection 
was carried out, with a view to each man being put into 
‘the training for which he was best suited, no doubt had its 
influence as a factor in his rapid progress. Probably, 
however, what had a very great deal to do with his success, 
was the fact that he had reached an age sufficient to allow 
of some power of analysis and judgment being used by 
himself in an attempt at understanding what he was set to 
do. On the other hand, he was not old enough to have 
lost the plasticity of his mind, or the power of acquiring 
manual skill. At any rate, whatever may be the cause, 
the results go to show, that Australians whose ages range 
from eighteen to twenty-five years, are not too old to learn 
quickly, and to acquire skill, provided only that they be 
put to learn a trade or calling which suits them. There 
are shown in this hall some examples of what can be 
achieved by men after remarkably short periods of instruc- 
tion, who had no skill whatever, and very little preparatory 
education, prior to entering into training. Hach specimen 
is labelled with information as to the time spent in train- 
ing prior to completing the piece of work, and with a 
certificate as to the work being none but that of the student 
whose name is given. The specimens are types of what 
has been done in the classes. Necessarily only one speci- 
men from each of a few classes can be conveniently shown 
here, but those who view the specimens can be assured 
that they are reasonably representative of what has been 
done by students being trained in practically all of the 
callings carried on in all parts of the Commonwealth. One 
remarkable feature about all the men put into training, 
was the scantiness of general education up to the time of 
applying. It was extremely difficult to find men even up 
to the simple standards of preparatory education set out in 
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the instructions to the Selection Officers. Thinking people 
often deplore the fact that the incidence of the. Industrial 
Laws is such as to require a boy who wishes to become an 
apprentice to a trade, to leave school not later than when 
sixteen years of age, thus ending his period of general 
education much too soon. The results obtained from the 
training of the returned soldiers, go to show that no harm 
whatever would be done through entering on apprenticeship 
at a later age than what is now the custom. Asa matter 
of fact, the evidence is all in favour of entering on actual 
trade instruction at an older age, and that probably the 
three years spent in learning a trade, from the age of 
eighteen to twenty-one, would give better results than are 
now obtained in the five years, from sixteen to twenty-one 
years of age. If this be so, it would leave two years more 
for the general education necessary to an appreciation of 
the humanities, and consequently to good citizenship. 


It was very interesting and instructive to observe the 
attitude adopted towards the vocational training of the 
returned soldiers by the employers and employees in the 
various callings affected. It is not too much to say that 
all helped in every way, and that it was only by the gener- 
ous assistance so freely given, that it was possible to 
proceed with the undertaking. The help was, however, 
generally given solely in aspirit of patriotism and witha 
‘desire to help the men who had sacrificed so much by their 
war service. The social and economic value of the scheme, 
as an attempt to add 20,000 men to the skilled workers of 
the community was not generally recognised. Certainly 
its value as an educational experiment on quite unique 
lines was not realised either by employers or employees. 
On the other hand, many of the employees’ organisations, 
whilst loyally and generously giving the help needed, were 
filled with mistrust of the scheme, arising from a fear that 
it might lead, through swamping the market for skilled 
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labour, to the breaking down of some of the industrial laws: 
and customs which had been established as the result of 
years of hard fighting. Events have shown that these: 
fears were groundless. The scheme involved the training 
of an estimated number of men for each calling. The- 
estimates have been exceeded in only a few cases, and in 
those with the consent of the Soldiers’ Industrial Com-- 
mittees concerned, The undertaking has, however, demon- 
Strated that it is possible to estimate the number who can 
be put into a trade without endangering employment. It. 
has further shown that our laws permit of a very much more 
systematic method of directing suitable recruits to the 
callings than what is now in operation. Further than this,. 
the working out of the system has demonstrated the 
advantage of both employers and employees’ organisations. 
having a voice in the training of those who are to be the 
workers of the future in the callings carried on in the 
country. Some feared that it might even tend to destroy 
the system of apprenticeship. So far from having that. 
effect, it has demonstrated the opposite, inasmuch as it 
proved the value of disciplinary courses of training specific-- 
ally designed for such callings and comprised of both trades. 
school instruction and actual workshop training. As a 
matter of fact, it was in its very essence an apprenticeship: 
training, since the later trainee stage was served to an 
employer under the same conditions as those of the old 
established apprenticeship custom. The assessment of 
the value of the services of the trainees was, moreover, 
on amore equitable basis than is the case with ordinary 
apprenticeships, since the employer paid according to- 
periodical assessment made by expert tribunals, and con-. 
sequently got what he paid for in the way of services. 


The economic value of the scheme is not difficult to- 
estimate. Ata very moderate valuation, each of the men 
trained will be able to earn at least £2 per week more than: 
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if he were left as he was when he returned from the war, 
either too injured to follow his former kind of occupation, 
-or unskilled because he enlisted at a very early age. If 
the estimate of increased earning power is correct, 20,000 
men together would be able to earn at least an additional 
two million pounds per annum, or, at any rate, their 
increased power to produce wealth would be worth that 
amount per year to the Commonwealth. Capitalised at 
5 per cent., this income represents a capital sum of forty 
millions. The scheme was estimated to cost not more than 
three million pounds, so that it is evident, in view of the 
figures, that it was indeed a very good undertaking from a 
business point of view. The economic results arising out 
-of the training of these men, however great, is as nothing 
when compared with the social aspect. A Minister of the 
Crown in one of the more largely populated States of the 
Commonwealth mentioned the other day that an investiga- 
tion of the records of prisoners in the gaols of that State 
had disclosed the fact that only 10 per cent. of the prisoners 
belonged to professional or trade callings. All the rest 
were unskilled. A little reflection about this interesting 
statement will show that, after all, it is not a matter to 
cause much surprise. The worker in a profession or trade 
has positive advantages over the ignorant and unskilled, in 
that he has been educated and trained to work for some 
definite objective in life, so that the future always has 
possibilities for him. Moreover, competence to take an 
active part in some constructive work, either in production 
or manufacture, or in some branch of the many phases of 
business life, increases his self respect, with the result that 
his code of ethicsisthe better. A man without a profession 
or trade or some definite calling has none of these things 
to help him, and indeed needs to be strongly inclined to a 
good moral standard to help him through his aimless and 
unseeing life. There is, of course, a percentage of people 
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in every community whose mental capacity is of a standard 
which permits them to go through life in comparative 
happiness though quite ignorant and unskilled. These are 
best left to be “‘hewers of wood and drawers of water,” and 
as such they will fill a useful place in the community and 
live a life of good citizenship. The danger, however, lies. 
in leaving in the ranks of the unskilled those whose natural 
gifts fit them for more important work. At uninteresting 
work these people necessarily become discontented and 
unhappy, and, in their hearts, wage war with the social 
system which denies them the right of congenial employ- 
ment. Undirected and undisciplined, their very ability may 
become dangerous and lead them into criminal channels, 
The Vocational Training Scheme of the returned soldiers 
not only aimed at putting 20,000 men into the way of 
skilfully. assisting in the development of the resources of 
the country, but also in its working, provided that all who 
were put into training were not merely of the class of 
‘¢hewers of wood and drawers of water,’’ but were fitted 
to follow some kind of trade or business calling which 
required mental capacity or manual skill. It thus had a 
social side of immense importance. It had a value of this 
kind directly, inasmuch as it dealt with a definite number 
of men who were trained to be of use in the skilled work of 
the country. It also had an indirect value, since it indicated 
what could be done on a very much larger scale in the 
deliberate direction of boys and girls from school into 
occupations for which they are naturally suited. 


The Scheme of Vocational Training has not yet worked 
itself out. Indeed, some considerable time must yet elapse 
before every man put into training shall have reached an 
efficiency enabling him to earn the usual income in the 
calling for which he has been trained; but a very large 
number have already proved able to doso, and are managing 
for themselves. Moreover, most of those still in training 
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give every promise of also being able to do so. A very 
seriously abnormal trade depression, which would render 
it difficult for the trainees to complete their training with 
employers, would retard the completion of the scheme, and 
indeed might permanently impair it, but apart from this 
danger, there is no reason to doubt the final and complete 
success of the scheme. 


Such is a brief account of what has been done by the 
Commonwealth Repatriation Department in training and 
retraining those men of the Australian Imperial Forces. 
who returned without a calling to go to, through having 
enlisted when very young, or who, through having been 
injured, were unable to return to their pre-war occupations. 
In describing what has been done in designing and carry- 
ing out a system of training to meet the special needs of 
these classes of returned men, no opportunity has been lost. 
of noting observations and mentioning conclusions made 
during the working out of this remarkable effort in educa- 
tion. This has been done, as already mentioned, with a. 
view to assisting in the solution of the problem of properly 
providing always for the necessary proportion of competent. 
workers for each of the callings carried on in the country. 
As the observations and conclusions arrived at have been 
referred to in a discoursive way, it may perhaps be advis- 
able to summarise them as follows:— 


(1) The experience gained in working out the scheme 
went to show that it is necessary to have advice and 
assistance from experienced practitioners or workers. 
in a calling when designing and carrying out training 
for that calling. 

(2) That it is possible, provided suitable statistics and 
expert professional or trade advice are available, to 
make allotments of trainees for any calling so as to 
provide with reasonable certainty that the needs of 
that calling will be met, even at a time sufficiently 
ahead to allow of the necessary training being given. 
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(3) That it is possible to systematically direct boys and 
girls from the schools into occupations for which they 
will be suitable by temperament and aptitude. 


44) That those of early adult age gain knowledge and skill 
very quickly, thus making it appear likely that, if 
entered upon ata later age than at present, the period 
of apprenticeship may be reduced. The point of this 
is that boys might be able to remain at school witha 
view to arriving at a higher standard of general educa- 
tion without in any way lessening their chance of 
arriving at a proper standard of competence at 21 years 
of age, by making the appenticeship time from the 
beginning of 18 years until the completion of 21 years 
of age. 


(5) That an apprenticeship system is still the best provided 
that proper allotment of numbers to any one calling 
could be made, that systematic investigation as to 
suitability for training all those allotted be carried out, 
and that increases of wages on actual efficiency and 
progress be made on periodical assessments rather than 
on fixed increments as at present. 


46) That preliminary training in a trades school, designed 
more on the lines of a school workshop, should be part 
of a trade apprenticeship training, and should precede 
the part spent with an employer. : 
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ON THE OCOURRENOE OF A NEW PHENOL IN THE 
HSSENTIAL OILS OF THE ‘“*LEPTOSPERMUM.”’ 


By A. R. PENFOLD, F.C.S. 


[Read before the Royal Society of N. S. Wales, June 1, 1921.] 


In the course of an investigation on the esssential oil 
obtained from the leaves and terminal branchlets of 
Leptospermum fiavescens it was found to contain a phenolic 
body which varied in amount according to the different 
localities from which the material was collected. In the 
oil obtained from material growing in the Lane Cove dis- 
trict it was found that when separated in the usual manner 
using an iron coil in the condenser it was so dark in colour 
that it was impossible to determine its optical characters. 
On using a coil of pure tin, however, the crude oil was of 
a brownish yellow colour. On clearing up the oil by means 
of a 3% aqueous solution sodium hydroxide no less than 8% 
by weight of the phenol was obtained. The amount thus 
present in the oil of this species varied according to the 
district from which the material was collected, viz:— 


District. Date. Phenol in Crude Oil. 
Longueville (Lane Cove) 18/11/20 87 
Ditto ditto 27/1/21 87, 
Hill Top, N.S.W. 26/2/21 075% 
Kuring-gai 21/3/21 2/4 
Blackheath, N.S.W. 15/4/21 1% 


Unfortunately, the locality yielding the phenol in highest 
amount was rather sparse as regards quantity of material 
on account of the rapidity with which it is being cut out 
due to the spread of population. Altogether, however, 
about 60 grams of the phenol was obtained by treating the 
crude oils with 3% aqueous solution sodium hydroxide, 
removing the non-phenolic bodies by repeatedly washing it 

D—June 1, 192i. 
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with ether, acidifying with dilute sulphuric acid, extracting 
the liberated phenol with ether, and washing the ethereal 
solution with sodium bicarbonate solution to remove small 
amounts of acids. The ether, was removed by distillation, 
and the phenol purified by repeated distillation under 
10 mm. pressure. 

Properties of the Phenol. 

Thus obtained it is a somewhat viscous liquid, almost 
colourless, though sometimes possessing a faint lemon tint, 
with a pleasant and characteristic odour, and giving with 
ferric chloride in alcoholic solution a brilliant distinctive 
orange-red colouration. It also reacts with solutions of 
copper salts giving an intense blue colouration rescmnhae 
cupric ammonium sulphate solution. 


It possesses the following characters, viz :— 
Boiling point 145—146° OC. at 10 mm. 
or 275 — 278° O. at 770 mm. (uncorr.) 
optically inactive 
Refractive index at 20° O. 1°5000 
Specific gravity at 20° O. 1°073 | 
The formula appears to be O14H2O.4 as indicated by the 
following combustion and molecular weight results, viz: 
(1) 0°1240 gm. gave 0°3011 gm. CO, and 0°0896 gm. H.O 
O = 66°237%, H = 8:°03% 
(2) 0°1496 gm. gave 0°3652 gm. CO, and 0°11 gm. H,O 
O = 66°587%, H = 8177 
(3) 0°1494 gm. gave 0°3636 gm. CO, and 0°1072 gm. H,O 
C =: 66°377,, 3 =2217 
©O14H2004. requires O = 66°677%, H = 7°94 7% 
Moleculsér Weight Determinations. 
(a) A molecular weight determination by the Landsberger 
boiling point method using acetone as solvent gave 
the following result:— 


1°1192 gram. in 26 c.cs. acetone elevated the boil- 
ing point 0°35° C. M.Wt. = 248. 
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{b) A determination by the cryoscopic method using 
benzene, resulted as follows :— 
0°4652 gram. in 10 grams. benzene lowered the 
- freezing point of the solvent 0°95° O. M.Wt.=246 
OrsHo04 requires 2a26 


Under ordinary conditions the author has so far been 
unable to prepare any derivatives of this interesting body, 
neither a phenylurethane, benzoyl, or acetyl compound 
resulting. No evidence was obtained of the presence of 
methoxy or ethoxy groups. This phenol bearsa very strong 
resemblance to ‘“‘Tasmanol,’’ ‘a similar phenolic body found 
in some Eucalyptus Oils, and first described by Messrs. R. 
Robinson, D.se., and H. G. Smith, F.c.s., in this Journal, 
Vol. XLVIII, page 518. The writer has had practical experi- 
ence of this substance having separated it from the oil of 
Eucalyptus Risdoni, and has also been unsuccessful in 
obtaining solid derivatives, its behaviour being similar to 
the phenol just described. 


The chief differences between the two phenols lie in the 
refractive index, which in the case of Tasmanol is 1°524 to 
1°528 at 20°C., and the boiling point under reduced pressure, 
which for the same body is 164-—165° O. at 12mm. Tasmanol 
also contains fewer carbon atoms in the molecule, whilst 
the different red colourations produced with ferric chloride 
in alcoholic solution are quite distinct. I think, therefore, 
on the evidence adduced that whilst the phenolic body 
herein described is closely.related to Tasmanol, it possesses 
distinctive characters of its own, and the name “ HG) ROS 
-permol ”’ is proposed for it. 


~ I have once again to express my indebtedness to Mr. F. 
Morrison, Assistant Chemist, for able assistance in the 
work. 


> See Baker and Smith’s “ Research on the Kucaly pts,” 2nd Edition, 
“page 396. 
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NOTH ON THE RELATION OF STREAMS TO GEO- 
LOGIOAL STRUCTURE, WITH SPECIAL 
REFERENCE TO BOATHOOK BENDS. 


By W. R. BROWNE, B.Sc. 


[Read before the Royal Society of N.S. Wales, July 6, 1921.] 


In his interesting reports on the physiography of the 
Federal Capital Territory and of Kastern Australia,* Mr. 
(now Professor) Griffith Taylor has done a signal service 
to physiographic science in Australia by drawing attention 
to many facts and problems in connection with the river 
drainage of the country. Some of Dr. Taylor’s conclusions 
are based on actual personal observations in the areas 
concerned, but, as he himself points out, it is impossible 
for anyone to have a personal knowledge of the whole 
region dealt with, and so suggestions have been made as. 
to the explanation and significance of certain physiographic 
peculiarities which are made evident by a study of topo- 
graphical maps. 

In both reports Dr. Taylor draws attention to the remark- 
able and abnormal courses of certain of the tributaries of 
the Upper Murrumbidgee and of some of the other rivers 
in New South Wales and Queensland. These tributaries, 
instead of meeting their trunk streams at angles which 
are obtuse on the down-stream side, do just the reverse; 
in other words, they run “‘up stream.’’ To this type of 
junction Dr. Taylor has applied the name “‘boathook bend,”’ 
and he considers that these boathook bends indicate river 
capture, the tributaries formerly belonging to a system 


* Bulls. 6 (191U) and 8 (1911), Commonwealth Bureau of Meteorology, 
Melbourne. 
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draining in a different direction from that in which their 
trunk stream is now flowing. 


While by no means denying the probability that Dr. 
Taylor’s theory correctly accounts for the phenomena in 
certain cases, the author, from observations made in vari- 
ous parts of New South Wales, has been led to believe that 
these boathook bends may at times originate otherwise 
than by river capture, and may in fact represent features 
of the normal development of a river system undisturbed 
by accident of any kind. 


Given a homogeneous land surface with a seaward tilt, 
the river systems will develop normally, the tributaries of 
each stream having a symmetrical disposition towards it, 
and joining it atangles which are obtuse down stream. In 
such circumstances the presence of boathook bends would 
almost certainly be conclusive evidence of river capture 
and a breached divide. But where, as is very often the 
case, the land surface is non-uniform in structure and in 
the nature of its component geological units it is inevitable 
that in the mature stages of the river’s history there 
should be considerable adjustment of streams to geological 
structures, and this will particularly affect the tributaries 
which come into existence after the steep gradients of the 
original consequent stream have been worn down. There 
will be a seeking out of softer strata, and an avoidance of 
the more resistant geological units as far as possible. In 
other words, the law of physiographic symmetry enunci- 
ated by Taylor will not necessarily hold. This is well 
exemplified in many of our New South Wales river systems, 
as has been pointed out by Mr. H. O. Andrews and others. 
In particular the more or less meridional courses of the 
streams heading in the Monaro region are surely related 
to the geological structure of the country, and to the 
disposition of hard and soft geological units. A glance at 
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the geological map of the State reveals the existence of: 
large elongated masses of acid igneous rocks in among the 
sedimentary formations, which themselves have been 
folded along sub-meridional axes. The author has observed 
this sort of thing in the neighbourhood of Cooma, where 
the Silurian and Ordivician sediments, chiefly shales and 
slates, limestones and phyllites, upturned, steeply dipping 
and often much cleaved, have been invaded by long sill-like. 
masses of gneissic granite and quartz-porphyry. — The 
courses of the streams, the Murrumbidgee and the smaller. 
rivers, are markedly influenced by the existence of these 
hard bars, which have themselves not improbably been 
brought into being as a result of the folding movements 
which affected the sedimentary strata. It seems to the 
author that this fact of lithological character and dispo- 
sition of the geological units has not been given sufficient. 
weight by those who have studied the physiography of this’ 
region, and it does not seem impossible that part, at least, 
of the valley of the Upper Murrumbidgee, which has been’ 
explained by Sussmilch and Taylor as due to sub-meridional 
trough-faulting, may really be the result of the erosion of 
a terrane composed of units of widely varying hardness. 


. Among the most important factors which may modify a, 
river’s history are to be placed rock-cleavage and jointing,, 
and the influence of these is clearly to be seen in some 
parts of the area already referred to. The country is in 
part composed of schists and micaceous gneiss with con- 
spicuous jointing almost at right angles to the nearly 
vertical schistosity, and the courses of many of the tribu- 
taries of the Murrumbidgee, and to a less degree, that of 
the main stream itself, are determined by these two. 
structural features, being very tortuous and formed of a: 
succession of right-angled bends, the factors determining” 
the channels being now the schistosity, now the jointing. 


atin 
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‘ The main stream itself, north of Cooma, flows for the 
most part in a direction slightly oblique to the direction of 
the strike of the country, and there are indications that 
some incipient tributaries are being determined predomin- 
antly by the schistosity. This has suggested a means by 
which boathook bends may be brought about in the case of 
the tributaries of a main river which is flowing obliquely 
across the grain of the rocks. The course of the tributaries, 
being governed largely by the cleavage of the rocks, will 
on one side of the river be normal, and on the other side 
abnormal. <A similar condition of affairs will obtain if the 
main stream flows obliquely across joint systems, or across 
fault planes or crush zones, and is a natural consequence 
of the river system, during its normal development, seek- 
ing the lines of least resistance and readiest erosion. 


, Professor, Taylor’s conception of the significance of 
boathook bends was first enunciated in connection with 
the physiography of the Federal Territory, where some 
striking examples of the phenomena occur, a number of 
the tributaries of the Murrumbidgee showing abnormality 
of direction. For example, the Gudgenby River is a 
normally-directed tributary of the Murrumbidgee, but 
Guise’s Creek and Sawyer’s Creek, two other tributaries, 
make boathook bends with the trunk stream, and the 
Orroral, Nursery and Rendezvous Creeks, tributaries of 
the Gudgenby, meet it in similar fashion. It is considered 
that the abnormally-directed tributaries originally belonged 
to a south-flowing river, the ancestor of the Snowy River, 
and that a north-flowing Murrumbidgee (the divide being 
in the Federal Territory) through headward erosion by 
itself and its tributaries such as the Gudgenby, breached 
the divide and captured the Snowy tributaries, — 


» The author has never personally investigated this par- 
ticular part of the State, but an examination of Professor 
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Taylor’s map (Fig. 6 in Bulletin No. 6, referred to above) 
reveals a very suspicious parallelism in the courses of many 
of the tributary streams, such as commonly and almost 
inevitably results from the presence of directive structures, 
as for example, schistosity or gneissic foliation, or more 
probably in this case, shear zones, fault planes or joint 
systems, 


It can be seen that this same principle applies also, where 
beds of varying degrees of hardness have been folded or 
tilted. If, for example, a stream flows obliquely across an 
anticline, some of the component beds of which are softer 
than others, the tributaries which develop as subsequent 
streams will, as erosion proceeds, tend to carve out valleys 
along the junction of the hard and soft beds, and it is 
evident that the direction of these tributaries will be 
normal on one side of the main stream and abnormal on 
the other (Fig.1). Pursuing the investigation a bit farther, 
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one can see that if the anticline in question has a pitch, 
the tributaries flowing along its flanks may diverge, giving 
all the features of a breached divide. (ig. 2). 
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Fig. 2, 


The same principle holds good if a consequent stream, 
working backwards, finds a barrier of resistant rock across 
its path. Instead of heading back through the barrier, it 
begins to throw out feelers, as it were, along the margin. 
This is well illustrated, as Andrews has pointed out,* 
by the Olarence River in New South Wales, where the 
courses of the north and south arms have been determined 
by an elongated mass of resistant New England granite 
running almost parallel to the coast and not quite at right 
angles to the course of the river. The result has been the 
production of a boathook bend where the south arm joins 
the main stream, while the junction of the north arm is a 
normal one. 


Yet one more suggestion of a reason for the existence of 
boathook bends may be advanced, which is possibly applic- 
able to some of the rivers of New South Wales. It may be 
that a stream is flowing towards the sea, when slow coastal 
uplift takes place, with a tilt inland. If the river has 


* New South Wales Handbook, B.A.A.S.,1914 p. 512. 
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sufficient erosive energy it may succeed in keeping its 
course against the uplift, in other words it may become an 
antecedent stream. Now in the new cycle of erosion 
initiated by the uplift a certain amount of drainage will 
take place in an inland direction, and under these circum- 
stances we might expect to find a main river flowing 
seawards against the rising ground, while those of its. 
tributaries developed as a consequence of the uplift are 
flowing inland and forming boathook bends (Fig. 3, a and b). 


A similar ultimate result might be brought about if the 
uplift was uniform, and raised a terrane consisting of level- 
bedded soft sediments overlying harder strata witha gentle 
inland dip. Immediately subsequent to the uplift the con- 
sequent tributaries would probably be normal in character, 
but eventually, when the softer strata were removed by 
denudation and the harder, underlying dipping strata 
formed the land surface, there would naturally result 
inland-flowing tributaries. si 


An interesting physiographical problem is presented by. 
the relation of the Shoalhaven River to its tributary, the 
Kangaroo. The tributary meets the main stream between, 
the right-angled bend at Tallong and the sea, and it makes a 
pronounced boathook junction. Taylor again sees in this 
fact evidence for a former western course for the Shoal- 
haven, but an examination of Harper’s beautiful stereogram 
of the South Coast District shows that the gradual slope. 
upwards in the land surface from the Sydney depression 
comes to an end about Robertson, from which point the 
tilt of the Jand surface (virtually the dip of the Hawkes- 
bury Sandstone) which has been to the north and west, 
now changes to a slight but noticeable tilt to the south 
and west. It is through this country that the lower 
Shoalhaven flows, and it is here that the Kangaroo takes. 
its rise—and, quite appropriately, a few leaps. 
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If we accept Andrews’ theory that the Shoalhaven as it 
now exists antedates the Kosciusko uplift and kept its 
seaward course against the slow uprising of the coastal 
area, then it seems highly probable that the Kangaroo was 
brought into being subsequent to, and as a consequence of 
that uplift. 


It seems not unlikely that investigation of the Hunter 
River and its tributaries would afford illustration of some 
of the principles enunciated above. Taylor maintains that 
this river, by reason of the softness of the Permo-Carbon- 
iferous sediments through which much of its course lies, 
has been enabled since Tertiary times to cut through 
the former divide and capture the head waters of some of 
the westerly-flowing streams, The theory is based, largely 
at all events, on the fact that a number of the tributaries 
of the Hunter form boathook bends with the main stream, 
and a breached divide is believed to exist near Pokolbin, 
the Wollombi Brook, Fal Brook, Upper Hunter and other 
tributaries entering the Hunter “‘upstream.’’ Apart from 
the enormous amount of erosion with which this theory 
would credit the Hunter as compared with other east- 
flowing streams of similar age, there are a number of con- 
siderations which may well give us pause before we accept 
unreservedly the theory that a breached divide is indicated 
by the peculiar arrangement of the tributaries. If we 
neglect for the moment the “‘up stream’”’ direction of 
certain of the tributaries, the Hunter system is essentially 
symmetrical, tributaries being developed on both sides, 
and the main stream (that is the Lower Hunter plus the 
Goulburn) having a remarkably straight course. If it can 
be proved that the boathook bends are due to an adjust- 
ment of the streams to structures, then the evidence for 
the breached divide breaks down. 
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Now not merely the soft Permo-Carboniferous, but the 
Oarboniferous strata, of very varying degrees of hardness, 
play important parts in the structural geology, especially 
of the more easterly part of the Hunter Basin. In one 
part of the area the dominating geological structure is the 
great Lochinvar anticline, with a general south-south-west 
pitch. This structure is composed of hard Oarboniferous 
rocks overlain by the generally softer strata of the Permo- 
Carboniferous. The Oarboniferous contains such weak 
strata as the varve rocks ona number of different horizons, 
and the generally hard lava flows, tuffs and fluvio-glacial 
conglomerates. The Permo-Carboniferous strata are 
dominantly softer rocks, with occasional harder horizons 
such as the Ravensfield Sandstone. 


Again, elsewhere, especially on the northern bank of the 
Lower Hunter, the strata are mainly Carboniferous, con- 
taining both hard and soft members, the strike showing in 
some cases a suggestive correspondence with the courses 
of tributaries. 


It must be borne in mind, further, that both Carboniferous. 
and Permo-Carboniferous strata have suffered considerable 
faulting, which has in all cases produced lines of weakness, 
and has sometimes brought soft Permo-Carboniferous strata 
into contact with hard Carboniferous rocks. 


It is hardly to be expected that all these factors have 
been without considerable influence on the development of 
the river and its tributaries, especially as the whole basin 
is in a State of mature erosion. Indeed Andrews seems to 
believe that the straight course of the Goulburn-Lower 
Hunter river, as well as the low altitude of the divide at 
Cassilis are both due to a fault which lowered the height 
of the divide as compared with the New England and 
Central Tablelands, and formed a line of easy erosion for 
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the stream that subsequently came into existence. . The 
author has personally observed instances where the course 
of the Lower Hunter is determined by fault planes bringing 
-Permo-Carboniferous sediments and Carboniferous lavas 
into juxtaposition, and where the stream winds in con- 
formity with the hard lower or kernel strata of the 
Lochinvar anticline; an! one tributary valley at least, 
strongly suggests, on stratigraphical grounds, a formation 
by trough-faulting. paeite 


Where such actual dependence of stream course on geo- 
‘logical structure can be demonstrated, and where the 
.possibilities for. further such dependence exist, it seems 
‘that careful examination of all the apparent anomalies of 
behaviour of the Hunter tributaries should be made before 
the hypothesis of river capture and breached divide, yeaa 
all that it implies, is finally accepted. 
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THE DECOMPOSITION OF DIMETHYL OXALATE 
BY ACH TIC ACID. 


‘By 5. H. TURNER, ye D.Sc., A.I.C. , and FF. H. H. Witson. 


[ Read savers the Royal Society of N. S. Wales, July 6, 1921.] 


‘THE difficulty attending the preparation of pure methyl 
acetate suggested the desirability of investigating the 
action of acetic acid under various conditions upon dimethyl 
Oxalate, since the latter may be obtained in a state of 
purity starting from commercial methyl! alcohol, even when 
this product contains ethyl alcohol, whilst methyl acetate 
cannot be prepared without a preliminary purification of 
the alcohol through dimethyl oxalate. 


It was thought probable that slightly diluted acetic acid 
would react with dimethyl oxalate to give a sufficiently 
large yield of methyl acetate to render the method useful 
in the laboratory as a means of obtaining small quantities 
of methyl acetate such as are. frequently required for 
physico-chemical work. In practice, the method is even 
better than was anticipated; with sixty-five to seventy- 
five per cent. acetic acid, dimethyl oxalate is very com- 
pletely converted into methyl acetate. 


The results of a few initial experiments are given below: 
Percentage concentration Molecular proportions Percentage yield of 


of acetie acid. of water. methyl acetate. 
100 0 0 
95 1 6 
80 4 40 
77 5 70 
70 a 83 
65 9 76 
58 12 64 


Method: One molecular proportion of dimethyl oxalate 
heated under reflux with five molecular proportions of 
glacial acetic acid and the appropriate quantity of water 
for three hours; the prolucts fractionated twice, and the 
methyl acetate formed analysed by the usual methods. (It 
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contained not more than eight per cent. of water and less 
than 0°25 per cent. of acetic acid). 

The above figures show that both glacial acetic acid and 
dilute acetic acid give less methyl acetate than acid of a 
moderate dilution. 


Having established the fact that, with a large excess of 
acetic acid, dimethyl oxalate may be converted into methyl 
acetate, it was important to find to what extent a reduc- 
tion of the excess could be carried. An experiment using 
one molecular proportion of dimethyl oxalate with two 
molecular proportions of acetic acid and two molecular 
proportions of water showed that an excess can be dis- 
pensed with entirely, since on this occasion over eighty 
per cent. of the desired conversion was effected. 


It is thus evident that the investigation requires extend- 
ing in order to determine, among other obvious factors: 
(1) The optimum concentration of acetic acid for the 
conversion. 
(2) The correlation between this concentration and the 
existence of definite hydrates of acetic acid. 
(3) The extent to which the method is capable of extens-— 
ion for the preparation of methyl esters generally. 
At this stage, it is sufficient to point out that pure acetic 
acid is practically undissociated, and dilute acetic acid 
dissociated to a measurable degree, and that a definite 
hydrate, O.H,O., H.O is known and corresponds to the 
77 per cent. acid giving the best yield of ester. It should 
further be pointed out that the formation of methyl acetate 
‘does not depend on its withdrawal from the system in 
which it is produced, but is the result of the equilibrium 
expressed by the equation : | 
MeO,.C. CO,Me + 2 Me. CO,H, aq. 
= HO,C. CO.H, aq. + 2 Me. CO.Me. 
It is therefore hoped that subsequent experiments may 
throw some light on the mechanism of ester formation 
generally. 
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NOTEHS on CASSITERITE CRYSTALS FROM THE NEW 
ENGLAND DISTRICT, NEW SOUTH WALES, 
AND STANTHORPH, QUEENSLAND. 


By Miss MARIE BENTIVOGLIO, B.Sc., 
Science Research Scholar, Sydney University. 


(Communicated by Assistant-Professor L. A. Corton, M.A., DSc.) 
With Plate I and 12 Figures, 


[Read before the Royal Society of N. S. Wales, July 6, 1921.1 


OASSITERITE. 


The cassiterite crystals dealt with in this paper were 
obtained from various New HWngland areas in New South 
Wales, and in one instance from Stanthorpe, Queensland. 
The majority of the crystals described were chosen from a 
hand specimen of felspathic vein material, very rich in 
cassiterite, from the Stannum district. For this unique 
specimen I am indebted to Assistant-Professor L. A. Cotton, 
who kindly placed it at my disposal. The investigation of 
these tinstone crystals constitutes the first part of the 
present paper. This is followed by notes on some well- 
formed crystals, exhibiting unusual features, from Pheasant 
Oreek, Stanthorpe, and Mandoie Station in the Ashford 
district—these I owe to the kindness of Dr. Anderson, 
Director of the Australian Museum, in placing them at my 
disposal. Considerable work has already been done on the 
crystallography of cassiterite from the New Hngland 
district,’ but owing to the wealth of material at hand and 


? Dr. C. Anderson: Rec. Aust. Museum, Vol. v1, Pt. 5, 1907, pp. 404 - 
407; Vol. xin, No. 1, 1920, pp. 22 —25. 
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the economic importance of tinstone it seemed advisable , 
that it should receive further investigation. 


The specimen of felspathic vein material referred to 
above, was obtained from the Bark Hut Lode about one and 
a half miles from Stannum (Vide Plate I). It is rich in tin, 
which occurs as minute cassiterite crystals, especially 
abundant in numerous small vughs present, where the 
crystals line the walls of the cavities. Quartz is also 
present in well formed prisms contrasting with the decom- 
posed felspars which form the bulk of the specimen. 


The cassiterite crystals vary in appearance; the majority 
show highly polished smooth surfaces, while a few have 
lustreless faces and less smooth surfaces. A special feature 
of the crystals is their minute size—no intertwinned group 
observed exceeding 1°5 mm. in any direction, in fact the 
greater number of groups did not measure 1 mm. in their 
greatest dimension. 


A number of crystals were carefully loosened from the 
rock and washed in alcohol, in readiness for examination. 
Over fifty crystals were selected, mounted, and observed; 
the majority proved quite valueless for goniometric work, 
but twelve crystals, in good state of preservation, were 
finally chosen as being sufficiently well developed to war- 
rant measuring. In colour the crystals were mostly bluish- 
black, and generally havea marked lustre, but occasionally 
the reddish tinge of the so-called ‘‘ruby tin’’ could be 
observed. | 


With a single exception all the crystals are twinned, the 
twinning occurring on e (101), according to the usual law. 
Doublets are common, but triplets and fourlings are also 
frequent. Owing to the mode of attachment, rarely more 
than half a twin group is developed, thus accounting, 
probably, for the absence of crystals composed of more 
than four individuals. ) 
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The various members of all the twin groups observed 
tend, as far as may be judged from their development as 
twins, to assume the form shown in the single crystal (figs. 
1,2). Thus there is but one crystal type present, of which 
the single crystal is typical. 


This type crystal is the only untwinned one observed; it 
is very small, measuring approximately °75 x °75 x °6 mm. 
in the direction of thea, b and ¢ axes respectively. It has 
a stout prismatic habit, and is terminated by a large basal 
pinacoid. All the prisms present with the exception of 
the a face, are strongly striated, the striations, running 
parallel to the c axis, being due to oscillatory combination 
between the various forms present, the first order prism 
m (110) being the predominating form. The a face is a 
well-marked smooth form giving excellent reflections. The 
prisms present are a (100), m (110), B (570), r (230), h (120) 
and (540)—the last mentioned one being listed by Borg- 
strom as a doubtful form. The h face is a remarkably 
narrow and frequently occurring form. Owing to the 
position and similarity in size of the two prominent prisms 
a (100) and m (110), the crystal assumes a roughly octagonal 
shape as seen in the orthographic drawing (fig. 1). This 
is still more emphasized by the presence of the large c face 
regularly bounded by the s and e faces. Other forms 
represented are the primary pyramid s (111), a prominent 
face with a bright smooth surface and yielding good reflec- 
tions; the second order pyramid e (101), also a smooth face 
giving good reflections and rectangular in shape; 2 (231) a 
remarkably small form giving only faint signals, and e (001) 
the basal pinacoid, a large pitted and lustreless face, yield- 
ing very distorted reflections. | 


The main features of this crystal—striated strongly 
developed prism zone; smootha face, giving excellent reflec- 
tions (which are of great assistance in mounting the 
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crystal); very narrow h face; large m face; prominent 
basal pinacoid with rough surface and giving poor reflec- 
tions; and small z (231):—are also the chief features which 
characterize all the twinned crystals observed from this 
locality. Owing to twinning, however, the complete 
development of individual crystals has often been checked. 
Kxtra faces which occur on some twins, and which are 
absent from the type crystal are the prisms k (340) and 
A (780), sometimes replacing and sometimes occurring 
with r (230), B (570) and (540); and the pyramid t (133), a 
small face giving indefinite signals. (For frequency of 
occurrence of faces, see table of distribution of forms). 


The common form of doublet developed is that shown in 
figs. 3 and 3a. Both segments are about the same size and 
equally developed. The twin plane is distinct, but reentrant. 
angles are not very marked. In other similar doublets the 
t (133) and ec (001) faces are absent, and so the réentrant 
angles are still less marked. A noteworthy feature is that. 
certain 2 (231) faces of the normal crystal, instead of 
remaining small in size, often become elongated and 
narrow, running parallel to the twin plane. Occasionally 
only one individual of the twin is well developed (fig. 4), 
then the junction line between the two crystals follows an 
irregular course between the basal pinacoid of one crystal 
and the a face of the other segment. Thus the more 
developed crystal appears to arch over the other segment. 


Sometimes, again, one or two small individuals are seen 
in twin position projecting from the end of a stoutly pris- 
matic crystal, (fig. 5). The s (111), 2 (231) and e (101) 
faces are well developed on the large normal crystal and the 
twin segments projecting from these are clearly seen. In 
fig. 5 the third individual is extremely small and twinned 
on e (101), while the second larger segment is twinned on 
e (101) of the normal prismatic crystal. 
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Twin groups composed of three individuals are, relatively 
speaking, larger, the figured group measuring about 1°5 mm. 
in its greatest dimension (fig. 6). In contrast to the 
crystals described so far, the larger individual [which 
supports the two smaller portions twinned to it on the 
opposite faces of e (101)] is doubly terminated, large dull 
ce faces being present. The composite crystal is inclined 
to be tabular on the plane containing the twin axes, so 
that the two opposite faces of a (100) are the largest planes 
developed. One of these, shown in front in the figure, is 
smooth and bright, giving a good signal, although it is a 
composite face formed by coplanar portions of the three 
twinned segments. The a face at the back of the drawing 
is rough and irregular and evidently the crystals were 
attached to the matrix by it. Another feature shown in 
the figure is the oscillation between a, e ands: this is 
unusual.’ 


Figure 7 represents a clinogram of a fourling. It is not 
unlike the triplet described above; the point of attachment 
to the matrix is again the a face. A third twin segment 
has been added to the normal large crystal thus eliminat- 
ing one of the c faces. 


Elements.—Twelve crystals were measured on the two- 
circle goniometer, five of these gave excellent signals, and 
the angles obtained from them were utilized to determine 
the axial ratio. The data and results appear in the follow- 
ing table. 


c | OO |= Noweot 
For ms 9) Pp Limits. Observations: 


| | p p 
y O Old) 33° 537 70°00’ —- 0°04 33°49 33°55)! 11 


s 45° 00’ | 43° 33’ |44°56'— 45°04’ 43°31 — 43°36) 14 ‘67217 
* Cf. Crystals described by Dr. Anderson, supposed to come from 
Tingha: Rec. Aust. Mus , Vol. xir, No. 1, 1920, p. 23. 
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Weighting these results according to the number of 
observations made, the value of c is 0°67189 as compared 
with Becke’s ratio 0°67232. | 


Combinations.—The following table shows the distribu- 
tion of the forms in the twelve crystals examined. Where 
triplets and fourlings occur the table shows the aggregate 
number of forms developed on the segments twinned to the 
normal crystal. The table also gives the total number of 
faces present on each crystal. Crystal [X with 73 faces is 
the fourling shown in fig. 7. Crystal IV is the untwinned 
type crystal. It will be noticed that the most common 
forms are a (100), h (120), m (110), and 2 (2381). 


Forms and Angles.—The forms present, together with 
their measured angles and those calculated from the axial 
ratio are tabulated below, and the degree of error also 
shown. The average quality symbol of the signals observed 
is given in the second column. It will be seen that no 
results are given for c (001) due to the indefinite signals 
obtained. « signifies an excellent, and a very faint signal. 
Faces of the forms e (101) and s (111) will be seen to have 
two quality symbols, a good and a poor one. Both forms 
tend to be well developed and give bright signals, (when 
the readings obtained were used to determine the crystal 
elements), but where the twinning interferes with the 
development of these faces they are small and give poor ~ 
reflections—hence the.two quality symbols. 


TWIN CRYSTAL. 


NORMAL CRYSTAL. ; 
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ANGLES. 
Average Measured. Calculated. Error. 
Form. Quality 
Symbol. p p p p Pp Pp 
c OOl1 |indefinite =: = - — ae 
a 100 a 0 02 90° 00!|-0 00.90" C0nieamme 
h 120 8 26 35 - 26 34 vi [A250 
r 230 § 33 45 i. 33° 41 ie A cee 
B 570 y 35 - 37 i 35 32 i 5 =O 
k 340| y-8 | 36 49 ‘ 36 52 ‘ a 0 
— 540 y 38 31 if 38 32 : 0 
A 7800) y= oun lee i 41 11 2 2° Ai) 
m 110) B=ad\ 44 59 a 45 00 : 16480 
e 101 | 1)8 2,<| 0 04. 33 52.| 0°00 | 33“ 54yie eee 
s Ill | 2)8 %J8 | 45 00 43° 32) 45 900° “43 =35 5 Omen 
t 133 8 18. 40. 35-07} 18. 26 35, “Womens 
z 231 € 33 39 “672 31 | 33 41 6 aoe eee 
c O01 {indefinite - = = 67 48]; - — 
a 100 a 0. 06 22. 08) 0 00: 22.) TO RiiGaame 
a 10°41 65 °° 331 10° 41° °° 65 308 Gromer 
h 120| 3~« I4ar 69 34 30147 05 340 00 
ot . 14°19 59 12°| 14. 08° “59 "O67 ahaa 
Z Las | 29 38 39 ..27 | 29. 32> 39) 36 guaueee 
(15 56 56 96 115° 48 56. 15 7 See 
k 340| y-8 [196 37 42 13|26 44 42 72 im 
~ 540 § 16 37 54 3911648 54 460 ieee 
A 780 § 23 19 45 37-| 23 30 45 325) 
m 110| «-8 | 20 38 49 12°) 20 41 49° CGuRseen 
ina ( 0 02 33. 51) 0 00 33: 54) Ramee 
¢ 101} *)B *)e | 0 01,78 20) 0 00 78 (epee 
5 (35 51.71:48)35 45 71 4090s 
45°06 43 32 | 45-00. --43-33) oer 
Bele Pay 1 99 43 79 49 | 29 40. 79.490 
ees P 10 37. 78° 44 | 10.48 782 30m ois 
" . 6 56 81 25 | 7 00 31 Obs eae 
Vay 30 61 48 |-1l 41. -51° 465) 
z 231 : 1 96 “55 19.38.32 55 930 (aqme 
35 18° 70 24 | 35° 25 —70 .4oeee 
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PHEASANT CREEK, (Fig. 8). 


A doublet from this locality was examined and has proved 
of unusual interest. 


Only about half the crystal is developed; it measures 
3 x 2 mm., and is black in color with reddish patches. The 
faces are smooth and very bright giving excellent reflec- 
tions, and striations are entirely absent. 

The prism zone in both individuals is well developed; the 
forms represented are the commonly occurring a (100), 
h (120), 7 (230), and m (110). The pyramids s (111) and 
z (231) are present, and also the very uncommon forms 
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N (241), M (8.15.4.), and R (13.17.6). The form N occurs 
several times on both portions of the twin, a small irregu- 
larly shaped face, while M and R occur only on the larger 
segment. A isa long narrow face, M is relatively large, 
almost replacing N, which is correspondingly small where 
these occur together. N, M and R are extremely unusual 
forms, and have been described by Borgstrom in cassiterite 
crystals from Pitkaranta.* The forms observed are listed 
in the table above showing their measured and calculated 
p~ and p. 


STANTHORPE, QUEENSLAND, (Figs. 9, 10.) 


This crystal is by far the largest examined, measuring 
1°2 x1 cm. in the direction of the c and aaxes respectively. 
It is doubly terminated, the primary pyramids s (111) being 
very prominent, and the e (101) faces almost entirely 
absent. Two parallel a faces (100) (100) are very large, 
thus giving the crystal a tabular habit; the faces of the 
prism zone are relatively small and striated. The crystal 
is dark, with distinct lustre, but it is notin a good state of 
preservation, and it is feared that some small faces along 
the edges have been lost. The reflections, generally, were 
satisfactory, and the readings reliable; a table of angles is 
omitted as it is not considered necessary. The large 
crystal supports at one end a very small crystal in twin 
position, and a distinct feature is the oscillation which has 
occurred during development from one segment to the 
other, as seen on the prism zone. This zone in the large 
crystal is cut by the prism zone of the small twin (fig. 9); 
and it is noteworthy that the a face is present on the lower 
portion of the prism zone and absent from the upper. More- 
over this also applies to the twin which is divided by the 
upper portion of the prism zone of the first crystal. 


' Zeitschrift fiir Krystallographie, Band 40, 1905, pp. 1—12. 
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The forms present are s (111), e (101), 2 (231), and the 
prisms a (100), m (110), B (570), v (230), h (120) and (130). 
This last mentioned form is referred to by Hintze’ and is 
very unusual. Readings obtained for ¢ (130) were 18° 21’ 
and 18° 27’, as compared with the calculated ¢angle 18°26.’ 


MANDOIE STATION, ASHFORD DISTRICT. 
(Figs. 11, 12.) 

The crystal illustrated is one of two fine specimens from 
this district kindly placed at my disposal by Dr. Anderson. 
The crystals are similar; the larger measures 8 mm, in 
diameter, and the smaller (the one described here) is about 
half this dimension. 


This crystal supports at one end a very small segment 
in twin position according to the usual law, but this is so 
small as to admit of an almost complete development of 
the larger crystal. The faces of the larger crystal are 
smooth and well developed, giving excellent reflections,. 
and measured and calculated angles are in close agreement; 
those of the smaller segment, however, give distorted 
reflections and unreliable readings, hence the dotted lines. 


The crystal is doubly terminated; the pyramids s (111), 
2 (231), and e (101) are prominent, and the prism zone is 
reduced to a few small faces « (100), r (230), h (120) and 
m (110), and at times these too are absent. Thus the 
crystal hasastrikingly bipyramidal habit. A curious feature 
is the fact that the two ¢ (231) faces near the broken portion 
of the crystal, marked 2’ and 2” respectively, have replaced 
each other, thus giving that part of the crystal an unusual 
aspect. A table of angles has not been appended for this 
erystal, as it was thought unnecessary. 


Summary.—All the crystals taken from the hand specimen 
of felspathic vein material, were remarkably small, and 


’ Hintze: Handbuch der Mineralogie, Vol. 1, 1902, p. 1679 
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only the minority were of value for goniometric work. The 
crystals observed all belong to one type, as exhibited by 
the only single crystal found. Doublets are common, but 
triplets and fourlings also occur. The crystals are singly 
terminated, except in the more complex groups, which are 
doubly terminated and where the point of attachment to 
the rock matrix is the a face. A stout prismatic habit 
prevails, and the prisms, with the exception of a (100), are 
strongly striated; the basal pinacoid is usually present as 
a pitted face giving indefinite signals, and 2 (231) occurs 
as very small faces. The forms developed are a (100), 
ce (001), h (120), r (230), B (570), k (340), A (780), m (110), 
e (101), s (111), t (133), 2 (231) and (540); the last mentioned 
face is not listed in Goldschmidt’s ‘‘ Winkeltabellen.’’ The 
most commonly occurring forms are a (100), h (120), m (110) 
and 2 (231). 


The doublet examined from Pheasant Creek has the 
following forms developed: a (100), h (120), vr (230), m (110), 
s (111), 2 (231), N (241), M (8.15.4) and R (13.17.6). N,M, 
and R are rare forms occurring also on crystals from 
Pitkaranta. 

The crystal from Stanthorpe is large and doubly termin- 
ated, the primary pyramids being very prominent; in habit 
itis tabular. During development, oscillation has occurred 
between this crystal and the small twin it supports at one 
end. 


The doublet described from Mandoie Station consists of 
a large crystal of bipyramidal habit and a small segment 
in twin position. The prism zone is reduced toa few small 
faces a (100), r (230), m (110) and h (120), and the pyramids - 
s, e and 2 are prominent. 


In conclusion I wish to express my indebtednes to Pro- 
fessor Sir Edgeworth David for the encouragement given 
and the interest he has always taken in this investigation. 
To Assistant-Professor L. A. Cotton my best thanks are 
due, for bis kindness in placing the material at my disposal, 
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and for valuable advice on various points. In particular, I 
wish to record my indebtedness to Dr. C. Anderson, Director 
of the Australian Museum, for his constant generous help 
and advice, and his kindness in placing some excellent 
crystals at my disposal. 
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Fig. 10. 


 *Fig. 12. 


Fig. 11. 


Journal Royal Society of N.S.W., Vol. LV., 1921. Plate J. 


Felspathic vein material from Bark Hut lode. 
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THE KURRAJONG HARTHQUAKE or AUGUST 15TH, 
1919. 


By Assistant-Professor Lro A. COTTON, M.A., D.Sc. 
[ Read before the Royal Society of N. S. Wales, July 6, 1921. } 


THE earthquake described in this paper occurred on Friday 
15th August, 1919 at 8°23 p.m. Sydney standard time. The 
shock was distinctly felt throughout the city and suburbs, 
though not noticed by all persons. It was not felt in this 
area by people who were moving about at the time. 


Harthquakes are relatively rare in the Sydney district, 
and no systematic study of their occurrence has yet been 
attempted. The first Seismological Committee of the 
Australasian Association for the Advancement of Science 
tabulated the earthquakes of Australasia for the period 
1880 to 1891, but this good work has not been kept up to 
date.) 


In the interval mentioned four earthquakes were noticed 
which affected the Sydney district. Two of these appear 
to have originated in the Southern District, the particulars 
indicating seismic foci near Yass in one case and near Lake 
George in the other. 


A summary of the chief features of these is given as 
follows:— 
Yass EHarthquake. 
Date. Intensity at Yass. Intensity at Sydney 
30th November 1886. VII. IV. 


Lake George Earthquake. 


Date. Intensity at L. George. Intensity at Sydney. 
6th July, 1888. III. to IV. TET. . 
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In addition to these there are two other shocks which 
affected the Sydney district, and these appear to have been 
felt more severely at Mulgoa and Double Bay respectively. 
The particulars are as follows :— | 

Mulgoa Earthquake. 


Date. Intensity at Mulgoa. 
26th March, 1886. IIIf. 
Double Bay Earthquake. 
Date. Intensity at Double Bay. 
4th June, 1890. IV to V. 


Unfortunately no records appear to have been kept prior 
to 1880 nor since 1891. 


The only account of an earthquake in the Sydney district 
prior to 1880 with which the writer is acquainted is that 
kindly supplied to him by Professor Wood. This account 
appeared in Historical Records of New South Wales, and 
because of its relation to the recent Kurrajong earthquake 
described in this paper is quoted in full as follows :— 

“From ‘Historical Records of New South Wales,’ page 315, 
Vol. [1V.—Hunter and King, 1800, 1801, 1802. 


Parramatta, 25th August, 1801. 

Sir—About 11 o’clock at night on 12th February, 1801, [ was 
awoke by an earthquake, which gave repeated shocks for about 
three minutes, though in other places not far from me it was said 
not to last above a few seconds. At Sydmey I believe it was but 
little felt, but at the Hawkesbury it was felt as severe as with me. 
It came from the east and proceeded to the west—that is, it began 
at the eastern end of the house and went off at the western. It 
first began like thunder at a distance, and shortly after the floor 
began to move under me with such violence as I think would have 
thrown me down had I been standing up or walking. Fortunately 
no further damage was done than afew brick houses a little 
shattered, where it was felt with less violence than with me. Had 
the like happened in England the consequence must have been 
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fatal, for the buildings would have been very much shattered and 
many thrown down. At this time the weather was hot and close, 
and the clouds very large. Thunder and lightening is very com- 
mon, but of late we have not had any. I lament that I was 
asleep, as at first when it waked me I was like as if I was stupified. 


Yours etc., GEORGE CALEY.” 


From this letter it appears that the shock was greater 
in the Hawkesbury district than at Sydney, so that quite 
probably the earthquake originated along the Kurrajong 
Fault. 


Doubtless other earthquakes have from time to time 
been felt at Sydney, and it is desirable that accounts of 
these should be collected and recorded; but this work is 
beyond the scope of the present paper. 


The first reports of the recent Kurrajong earthquake 
which came to band were naturally from the metropolitan 
area. Hrom the newspaper accounts it appeared that the 
shock was felt more strongly along the coastal area than 
in the city and western suburbs. This suggested that the 
earthquake was of submarine origin. 


The author has recently been working on the problem of 
earthquake frequency and tidal stresses in the lithosphere. 
It was natural that he should have made an application of 
his results to this earthquake. It was found that the tidal 
stresses were such as to tend to cause rupture on a nearly 
meridional fault dipping at about 64 tothe west. The only 
considerable fault known in the Sydney district which has 
a westerly dip is that described by Professor David as the 
Kurrajong fault. It therefore seemed important to obtain 
information from this locality. On the second day after 
the earthquake the writer therefore visited the Kurrajong 
and made personal inquiries from a number of residents. 
He found that the shock was much more severe here than 
in the city,or suburbs. A careful search also enabled him 
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to find a good exposure of the fault plane and to record the 
dip which is an angle of 59° in a direction W. 14° S. 


Hence it appeared probable that the Kurrajong fault 
may have been the origin of the shock and that the move- 
ment was precipitated by tidal forces. 


In order to ascertain as accurately as possible the area 
of greatest disturbance it was desirable to collect sufficient. 
information to enable the isoseismals to be drawn. The 
following circular was therefore sent to the headmasters 
of schools within an area, which, judging by the newspaper 
accounts, seemed sufficient for the purpose :-— 

“Geology Department, Sydney University, 
18/8/19. 
The Headmaster. Public School 

Dear Sir,— You have no doubt heard of the earthquake which 
was felt in the Sydney district on Friday night last. The shock 
occurred at 8°21 p.m. and appears to have been felt over a con- 
siderable area. In view of the rarity of such shocks in the past 


it is very important to obtain full and accurate data of this earth-. 


quake. One looks naturally to a teacher as the most capable 


investigator in such matters because of his educational training 


The school, too, is an ideal centre of investigation as it reaches. 


practically every family and home in the district. Will you be 
kind enough to assist in this question and so make a contribution 
to the Advancement of Science ? 

It is important to collect as far as possible answers to the 
following questions :— 


1. Was the earthquake generally felt by everyone in the district ? 


to 


Was it felt by people moving about out of doors? 
. Was it felt only by people at rest indoors? 
. Was it possible to estimate the direction in which the shaking 


m O9 


took place ? 
5. Was the earthquake accompanied by any sound ? 
6. Was the sound heard before or after the shock was felt ?| 


RR Reine rcp 
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7. Was there any disturbance of movable objects, such as, doors, 
windows, cracking of ceilings ? 
8. Was there any disturbance of furniture, beds, tables, etc.? 


9. Was there any movement of suspended objects such as chan- 
deliers? 


10. Was there any stoppage of clocks by the shock ? 


11. Was there any overthrow of movable objects such as a fall of 
plaster, ringing of church bells? 

12. Was there any fall of chimneys or cracking of walls of 
buildings ? 

Might I suggest that the questions listed above be dictated to 
the school children who might take them home and ask their 
parents to furnish the answers. Any other particulars bearing 
on the earthquake but not covered by the questions would be 
welcomed. 


Tt is also desirable to find out whether any earthquake shock 
has previously been felt in your district and to obtain as accurately 
as possible the time of day and date of its occurrence. 


As it is quite possible that further shocks might be felt I should 
be grateful if you would be willing to co-operate in further inves- 
tigations by instituting inquiries immediately following any such 


occurrence.” 


The press also kindly published the above circular and 
many replies were received from this source. The Meteor- 
ological Bureau also very generously instituted special 
enquiries and placed much useful information at the writer’s 
disposal. Altogether more than one hundred replies were 
received. In a number of cases a single reply represented 
many—even some hundreds of enquiries. 


In order to eliminate as far as possible any unconscious 
personal bias, the letters received were each summarised 
in a card index, one card being used for each letter. The 
cards were then examined without reference to the geo- 
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graphical position of the informant, and estimates of the 
intensity on the Rossi-Forel scale were noted on each card. 
A map was then prepared showing the distribution of the 


recorded intensities. 


This map was prepared so that it 


showed no place names, but only the distribution of seismic 
intensities. From this map the isoseismals were drawn. 
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The isoseismals show that this earthquake has some 
special features which render it of great importance, and 
it is therefore desirable to publish a number of the letters 
received describing the phenomena within the region where 
the shock was felt. The more important of these are given 
as follows :— 


Report of L. S. Vincent Welsh of Abermain. 

“Without the least warning a distinct pulsating rumble 
with vibration of the floorcommenced. (The house is large, 
is built of wood, and supported upon brick pillars.) The 
pulsations gave one the impression that ‘some great force 
of wind was swaying the house. My sense of direction 
suggested to me that the pulsations were coming from the 
south, as that is where they seemed to originate. 


The floor appeared to give violent bumps as though some 
one were jumping hard upon it (possibly the joists lifted 
from the brick piers) The windows and doors rattled 
violently. I called out to my housekeeper to ask her what 
she was jumping about for in her room. She came to her 
door in a seriously alarmed state and said that she was at 
a loss to account for the noise. The house stands upon a 
gravel soil overlying thick beds of sandstone and lower 
down conglomerate overlying the lower seam of Abermain 
No. 1 Coal Mine. 


The strata are dipping in a south-easterly direction. I 
remarked at the time that the disturbance was due either 
to an earth tremor or else to a huge fall in the mine. I 
was greatly interested to read next day an account of this 
earth tremor. Curiously enough the ecnly other people 
about this township who heard the quake live almost in a 
a line with me in a southerly direction. The owner of the 
house is head clerk at the Abermain mine and his first 
impression was that a big subsidence had taken place in the 
mine, as the workings extend under our house.”’ 
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Report of Meteorological Bureau, Bathurst. 

‘Although the shock was not very severe it was felt by 
persons moving about the streets. Persons at rest indoors 
felt the shock quite distinctly.”’ 


Report of George Tyndsley of Beecroft. 

“‘The shock was plainly felt between Oheltenham and 
Beecroft. Crockery rattled, and a boy of 9 or 10 who was 
alone in the house ran out and took refuge with a neigh- 
bour.”’ 


Meteorological Report, Berry. 

‘“‘The earthquake was felt only on the higher portion of 
the town; the shock concentrated itself in about a quarter 
of a mile on the hill of this township. One house right on 
the top of the town reports that a table moved at least. 
three inches.”’ ; 

Report of O. Brown of Bilpin. 

“‘The earthquake seems to have been felt locally to a 
more considerable extent than in any other district judging 
by the press reports on the occurrence. A lady resident. 
experienced a distinct lurch forward against a table at 
which she was standing, whilst her young son was almost 
thrown from his bed experiencing quite a shock. A slight 
earthquake shock was felt at Mount Irvine about ten years 
ago at midnight.” 


Report from Mrs. Chapman of Blackheath. 

Mrs. Chapman was expecting her husband home by the 
train due at Blackheath at 8°23 p.m. She heard a rumbling 
which she thought was the train approaching from the 
south and noted a silver mug move slightly on the polished 
surface of the sideboard. The train, as it happened, was. 
late, and could not have caused the noise or the vibration. 
Meteorological Report, Brooklyn. 


‘* The motion felt as though the house were shivering. I 
was seated ina heavy armchair and felt the chair being 
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agitated but heard no sound. The tremor took place 
shortly after 8 p.m. One member of my family was at 
work in the machine shop (mechanical) and all the tools 
and windows, as well as the building were agitated. We 
are located right on the main Divide.”’ 


Report of H. W. Smith of Cassilis. 
‘‘The shock must have been slight in this locality as it 


was felt by comparatively few persons and no damage 
occurred.”’ 


Meteorological Report, Cooerwull. 


‘**People walking about in the house noticed it. The 
kitchen stove was shifted slightly and the crockery on the 
table rattled. The electric light suspended from the ceil- 
ing swung to and fro.’’ 

Report of A. E. Drew, Gulgong. 

**In some instances crockery was shaken off the dressers. 
or mantle pieces, and there are some who being in bed say 
that their beds were momentarily shaken. A wall was 
cracked in the centre of the town and some tanks rumbled.’’ 
Report of F. Cotton of Hornsby. 

“IT was sitting ina room when I felt a sudden decided 
Shake. The windows were shaken as they sometimes are 
by a passing train—but there was no train—and the ceiling 
which is cracked seemed to be suddenly cracking all over. 
The earthquake was accompanied by a rumbling sound—as 
of a very heavy dray rumbling over a bridge.”’ 


Report of Edith F. Suttor of Katella. 

“On the night in question we were playing cards when 
our attention was suddenly attracted by a noise as if a huge 
bird was flying round and round the chandelier and we all 
looked up to see what caused it, and were waiting to hear 
it again when we felt our chairs rock. I was sitting on a 
large Chesterfield facing the doors which open on to the 
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verandah (front)—our house faces due east—and the sofa 
distinctly rocked from east to west. I cannot say whether 
the chandelier moved asI was most concerned about some 
china ornaments on the mantle piece which we could hear 


rocking.”’ 

Report of Mrs. E. Freeman of Katoomba. — 
“On the night of the tremor I was standing at a table 

thinking about retiring, when suddenly the place shook as 

if after a blast had exploded. It was very pronounced.”’ 


L. A. Cotton from enquiries at Kurrajong. 
*“The shock was most pronounced in this locality. 


A lady who wasat the time at the washup basin felt the 
table (which is a very heavy one) give a sudden jolt up- 
wards, and looked under the table to ascertain the cause. 


Another observer states that the whole house shook 
violently as if shaken by a heavy explosion. The movement 
seemed to be upward from beneath the house. 


In many houses the furniture moved and alarmed the 
inmates.”’ 


Report of T. T. Goff of Mangrove Creek. 

‘“My own experience was whilst sitting reading in 
School Residence. I was sitting with legs of chair tilted 
backwards when the shock reached the residence. Iheard 
as though the bump of (say an elephant) against the N.W. 
corner of room, and the windows rattled loudly—wall and 
roof creaked and I thought I noticed the swaying move- 
ment. I felt it sufficiently to lose balance on chair and 
immediately got up and went round the house to see what 
had bumped it.”’ 


Report of A. A. Roberts of Macdonald Upper. 

“Several persons moving about out of doors felt the shock. 
Some who had been asleep were. awakened by it. Move- 
ment of beds was felt by persons lying in them. Soot fell 
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from chimneys and “candle bark’’ was observed by one 
person to fall from gum trees.”’ 


Report of F. A. Heffernan of Mount Wilson. 

‘*TIn most of the homes there was a decided movement, 
windows rattled, crockery moved, in one house the clock 
stopped, and the occupants of chairs were almost thrown 
into each others’ arms. In another house the inmates 
became so alarmed they left the sitting room and went 
outside, they thought that the safest plan, the chandelier 
shook so much, and they swayed in their chairs they knew 
something very unusual was happening.’’ 


Meteorological Report, Newcastle. 

*‘There was a very slight earthquake shock felt at New- 
castle on August 15th at 8°15 p.m. The tremor was so 
very slight at Newcastle that it was only felt by a few 
people at rest indoors. At Raymond Terrace, a small 
country town sixteen miles north of Newcastle, it was felt 
more severely. It is reported to have disturbed the furni- 
ture, shaken walls and windows, etc.’’ 


Report of L. Macrae of Newnes. 

‘Felt by all. Beds and tables noted to move. Electric 
chandeliers moved.”’ 

Report of J. B. Murphy of Pitt Town. 

“On night of shock I was sitting on edge of rocking chair 
leaning forward with elbows on my knees. A sudden thud 
as of a heavy body falling or the sound of a dynamite 
explosion underground followed by rather violent oscillation 
lasting about two seconds. My chair rocked perceptibly, 
helped no doubt by my forward position. I was facing 
S.S.W. and the impression conveyed to my mind was that 
the motion was from 8.W. My daughter was practising 
music in room (S.W. corner of house) and rushed out alarmed 
at the concussion and jangle of the piano. She says that 
the door, slightly ajar opened about six inches, and that 
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the ceiling cracked. The window shook violently as from 
someone shaking it from outside.” 


Report of F. W. Parker of Richmond. 


**T was sitting reading facing W. with arms resting ona 
table in a cottage at the College, which is of weatherboard. 
Suddenly the table began to rock ina direction roughly 
N.N.E.—S.S.W. Could not tell from which direction shock 
travelled. Looked at watch, 8°20. Knew it wasan earth- 
quake as have had experience in California. The table 
rocked quite hard for quite half a minute. Windows rattled 
with considerable noise and quick movements, suggesting 
that they were across line of movement. Went out on 
verandah where some loose sheets of iron rattled hard.”’ 


Reports from Sydney District. 
Report of A. Whitehead of Brighton-le-Sands. 

‘*T may state that I was at home when all of a sudden I 
heard a peculiar noise like a heavy woof, and looking up 
the china in dresser rattled, and in the breakfastroom, 
which is lined with match lining, I distinctly saw the wall 
move. The boards moved in their groves and tongues 
which appeared to be wonderful. They moved twice. On 
looking at the clock it was just 23 past 8. I wish to state 
that I am a carpenter and joiner by trade, and my cottage 
I built myself, and it is well braced.”’ 


Report of Master Jack Sharpe of Burwood. 


When I was lying in bed awake on Friday night suddenly 
the whole room shook and the door started toslam quickly 
to, but when it got about three-quarters of the way it 
started to go slowly, it just touched the catch but did not 
latch. My bed kept on shaking and the bedstead hit a 
picture at the top of the bed, and madeitrattle. It made 
me hold my breath, and when the bed stopped shaking I 
hopped out of bed and crept down stairs and told my sisters 
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about it. They said they heard a noise and thought it was 
somebody knocking hard at the back door, or a door slam- 
ming, but never heard it again so thought it was nothing 
and took me back to bed again.”’ 


Report of J. Reynolds of Croydon. 

*‘About 8°20 p.m. when seated round the fire, the room 
being perfectly still, we were startled by a distinct trem- 
bling of the house. Our attention was particularly drawn 
to the door of the room facing east which shook rapidly 
five or six times. It was closedatthe time. <A sideboard 
on the same side as the door as well as the articles on it 
also trembled. Another member of the family drew atten- 
tion to the shaking of the gas jet suspended from the 
ceiling. I remarked at the time that it was evidently an 
earth tremor and I eagerly scanned the paper the following 
morning to see if it had been recorded.’’ 


Report of EH. Tulloch of Double Bay. 

“On the night of the tremor I was reading and heard a 
rumbling noise as if a heavily laden vehicle was passing. 
The furniture was shaken and the crockery rattled. The 
chair on which I was sitting moved gently. (Time about 
8°15 p.m.) I became alarmed and went outside to where 
my husband was smoking. He had not felt or heard any 
noise.”’ 


Report of Captain T. H. Brownlow of Double Bay. 

‘‘T was at my private residence at lower Ocean Street, 
Double Bay. situated close to the harbour front and very 
few feet above sea level. The night was very still and I 
was reading with one arm resting on the dining room table, 
facing eastward when suddenly and without warning I felt 
a sudden jolt forward, as if the table and the chair upon 
which I was seated had been resting upon a round object 
and had slipped off. There was no report or noise other 
than that caused by the movement of the chair or table. 
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Naturally I was on the alert, and listened or waited for the 
next diversion, but nothing else occurred. The time by 
watch showed 8°25 p.m.” 


Report of Fred. T. Berman of Five Dock. 


‘Of a senior class of 56 pupils (the only class I thought 
it advisable to collect evidence from) only four noticed it. 
One boy stated that the glass doors at his home shook. 
Another boy who was playing ludo with his father and 
mother stated that one of the ludo buttons moved and the 
table shook, making all look under the table to see if 
another brother, who had left the room had crept under 
the table to play a joke. At the same time a pet. parrot 
in a cage hanging from the ceiling “‘squeaked’”’ from no 
apparent cause. 


At my home in William Street, Chatswood, of three 
windows (set in one frame) in a wall running N.W. and 
S.H. one only, the most northern, shook, probably for 45 
seconds. The shaking mystified my wife and myself so 
much that I went to inspect the windows thinking some 
one was outside, shaking at it. My wife averred that the 
floor vibrated, but I did not notice it. It was not until I 
returned from my inspection outside that it dawned upon 
me that an earthquake was probably the cause.”’ 


Report of J. Drabble of Homebush. 


‘The first thing to attract my attention was a sudden 
explosive sound, dull and deep, like that of a tremendous 
blasting charge fired a long way off. It was immediately 
followed by the intense vibration of the whole cottage. The 
vibration reached its maximum a few seconds after the 
explosion, and then gradually subsided, the whole thing 
lasting about half a minute. I was a good deal puzzled, 
and went outside to listen, but everything was then 
apparently tranquil.’’ . 
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Report of Annie Courtenay of Mosman. 

‘**My son, age 13, and I were seated quietly in the study, 
he reading and I writing, when we both heard a noise 
resembling a thud accompanied by a vibration of crockery 
ina cupboard in the room. The table at which I was seated 
I could feel vibrate. We also heard a noise overhead as of 
a heavy body rolling over the ceiling or roof, such a noise 
as an oppossum might make. I really do not think that 
‘the latter noise had anything to do with the earthquake 
as it occurred a couple of seconds later; I simply state 
what happened. I instinctively glanced at the pictures on 
the wall when I felt the vibration, so I can positively 
assert that so far as I could see nothing had moved.”’ 


Report of J. N. Forrest of North Sydney. 

‘IT was seated by the fireside reading to my wife whena 
peculiar rumbling sound passed through the house,. then 
the dining room door and one window only started rattling 
for some seconds, say equal to one and a half minutes, the 
door first ceased, then immediately after the window 
stopped, it kept on with a tapping noise for about twenty 
seconds. From the position I was in I could not say if any 
other part of the house was affected. I looked through 
the window when the tremor was on, but except for a 
certain darkness there was nothing unusual about the 
night.” } 

Report of Marion Lockyer of Point Piper. 

**T was sitting in my room writing a letter to my brother 
in Melbourne when the table I was writing on shook as if 
' gome immense thing hit the front of the house. One of 
the little girls was sleeping in a room at the back of mine 
and she wakened up calling out ‘Some one is shaking my 
bed.’ Then one of the maids came up from the kitchen 
and said, “Oh! Miss Lockyer there was such a funny noise 
downstairs,’ so I told her I thought it must be a slight 
shock of earthquake.”’ . 

G—July 6, 192i. 
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Report of H. Stanbury of San Souci. 


“On the evening of the 15th August my daughter, grand- 
son and myself were quietly sitting in our dining-room 
when suddenly we heard a loud rumbling sound ‘coming 
from the east end of the room (which isa large one). The 
walls swayed, the couch on which I was seated vibrated, 
and my head felt quite dizzy. The armchair in which my 
daughter was sitting swayed and moved, and she noticed 
that the glass chandelier moved and the flame swayed. The 
direction appeared to be directly east to west down the 
room. Quantities of dust and bits of rubbish were scattered 
about the rooms from the vibration. Our house is rather 
distant from other houses, and is on rather low ground. 
We have only heard of two others who noticed the disturb- 
ance.”’ 


Report of M. Petrick of Waterloo. 


‘**T was sitting in my diningroom looking in the fire when 
I felt my chair rock violently; the electric light and cord 
attached swayed to and fro for some considerable time. 
There was a sound as of a heavy body falling or jumping. 
The noise seemed to be on the roof. The sound was so 
plain that I went outside to see if any person had jumped 
from Wentworth Hall (which is next door) on to the roof 
of my house. I knew before I went outside that it was an 
earthquake, and only went as a matter of precaution. The 
shock was so severe that my two dogs (one was asleep on 
the hearthrug before the fire, and the pug snoring on his 
cushion on a chair) woke up as with a fright. The one on 
the rug sat up and seemed very frightened, stared round 
and growled for quite a long time. The pug barked and 
would not be pacified until I went to bed at ll p.m. A | 
glass ornament in an electroplated stand was broken off 
sharp by the shock. It stood on the table.” . 
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Report H. T. J. Dawson of Taralga. 

Sound of window rattling, wood ceilings cracking. Ina 
two-story shop a man heard rattle of crockery upstairs and 
ran up thinking that some intruder was there. In my own 
place one of the children put up a window and said, “‘That’s 
funny! I heard thunder and there are no clouds.”’ 


Report of W. W. Filmer of Toronto. 


** Hxtract from my note book made about fifteen minutes 
after the shock. ‘“‘ Time 8°27 p.m. Sounds like three large 
explosions. Second explosion about half asecond after the 
first, and third about one-fifth second after second. Then 
arumbling sound which as it got louder appeared to be 
due to something having struck a number of telegraph lines. 
This sound continued for about ten seconds. Then asound 
on the roof like that which would be made by a huge soft 
rubber ball bouncing from one end of the roof to the other 
end, from the N.W. end to the S.E. end (the roof is 40 feet 
Jong), the roof is of iron, and the sound lasted probably a 
little more than one second. During the time of the roof 
sounds the bed vibrated up and down (I was in bed at the 
time). This alarmed my wife. I mentioned this to show 
how conspicuous the vibrations were. My son who was 
also in bed noted the bed vibrations in his room. Total 
time of shock about twelve seconds. Sound appeared to 
come from the air; this was probably due to the roof 
vibrations. Immediately after the shock I ran to my 
laboratory to see if a delicate pendulum one metre long 
was vibrating. It was perfectly still. The vibrations 
appeared to come from the N.W. or a little to the W. of 
that point.”’ 


Report of H. Schomberg of Greta. 


‘*We first felt the shock about 8°25 p.m. It was heralded 
by a sort of explosion similar to what one would hear during 
blasting operations. Then the windows in the room began 
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to rattle violently (there are three in the room), and the 
table at which I was sitting seemed to move; and then we 
distinctly heard the tinware in the kitchen rattling.”’ 


Report of Miss J. Gentle of Webb’s Creek. - 

**Shock was generally felt by everyone in the district. 
One man relates that he was talking to another in the 
street when he felt the shock, which seemed to make his. 
knees bend a little. Shock was felt more by people in bed 
than otherwise. Beds shook and seemed to move towards 
the W. with a short quick movement. Shaking seemed to 
come from K. to N.E. direction with a short quick move- 
ment. One man recounts having heard a sound like distant 
thunder immediately before shock was felt. Doors stand- 
ing ajar were caused to swing while windows shook and 
rattled. Beds and tables were moved as by a sudden 
bump.”’ 


Report of D. H. Gilfillan of Wentworth Falls. 

‘*T have heard of one person walking indoors who felt it. 
The shock seemed to me to be from 8. to N. I was in bed 
on a stretcher on my verandah at the time. It appeared 
to me asif the foliage of some large gum trees surrounding 
the house rustled for some seconds after, not as if blown 
by the wind, but in a manner more continuous than gusty. 
Comparing notes with a friend living at Double Bay who 
also happened to be in bed on a verandah at the time, I 
should say the shock would be considerably more severe 
here. Weare about twenty miles in a straight line from 
Kurrajong Heights.”’ | 


Report of J. F. Olde of Wiseman’s Ferry. 

‘Tremor felt by persons standing out of doors. Shock 
felt by persons moving about indoors, even by persons 
dancing. No permanent disturbance, rattling of windows, 
shaking of chimneys, one instance part of chimney fell. 
Beds violently shaken also tables and chairs, articles on 
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sideboard moved about. Crockery on kitchen dresser 
shaken off in twoinstances. Also articles on shelves shaken 
down.”’ 


The reports quoted above, together with many others, 
were found quite sufficient to establish the isoseismals. 
These are represented in Fig. 1, and are numbered to cor- 
respond to the intensities of the Rossi-Forel scale. The 
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innermost curve, therefore, represents the area of greatest. 
disturbance. An inspection of the isoseismals reveals a 
systematic L shaped distribution of the curves, the signific- 
ance of which is discussed below. 


As many of the reports furnished estimates of the direc- 
tion of vibration, and as in most casesa sound was recorded 
it was thought advisable to summarise this information 
graphically in the form of amap. In Fig. 2 the boundary 
of the sound areais represented. This conforms well with 
the isoseismal curves and exhibits the same L shaped form. 


The directions of vibration are represented in direction 
by straight lines, and in sense by the arrow head. The 
points of the arrows are placed at the centres where the 
observations were recorded. It will be seen from this map 
that though the evidence is somewhat conflicting, yet on 
the whole the directions of vibration correspond to the 
distribution of the isoseismals. In view, however, of 
Branner’s investigations” it is doubtful if the observed 
directions of vibration have any real significance. 


Instrumental Evidence. 


There are two seismograph stations within the area of 
sensible shock. The first is that of the Riverview Obser- 
vatory, and the second at the Sydney Observatory. 


The Rev. Father Pigot, S.J., has kindly allowed the 
writer to examine the Riverview record, and Professor 
Cooke has extended the same courtesy for the record of 
the State Observatory at Sydney. 


The Riverview record was made by a Wiechert instru- 
ment, while that of the Sydney observatory was made on a 
Milne installation—photographically recorded. 

The total duration of the first and second preliminary 


tremors could be accurately determined from the River- 
view record, and amounted to 6°7 seconds. The record of 
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the Sydney Observatory was of course, much more unsuit- 
able for measurement. It was studied by a low power 
microscope fitted with a micrometer eyepiece. The mean 
of a number of observations gave a value of 7°1 seconds for 
the total duration of the first and second preliminary 
tremors. The variations in measurement, however, indicate 
that this value may be in error by pius or minus one second. 
The time estimated would have little value by itself, but 
issuseful as agreeing with the value obtained at Riverview. 


These values, when used in conjunction with Omori’s 
curves) for near earthquakes give the distances of the 
earthquake centre as 57°5 and 59 miles from the Riverview 
and Sydrey Observatories respectively. Unfortunately 
the initial impulses were not sufficiently well marked to 
enable the direction to be ascertained. 


Geological Considerations. 

The Kurrajong fault is about 37 miles distant from the 
Riverview Observatory. If the shock originated on the 
Kurrajong Fault at a depth of fifteen miles, the actual 
distance of the centre of the disturbance would be fifty- 
two miles from the Riverview Observatory and fifty-five 
miles from the Sydney Observatory. Hence the instru- 
mental records confirm the distribution of the isoseismal 
curves of the eastern limb which indicate the Kurrajong 
fault as a seismic focus. The form of the isoseismals how- 
ever, shows that the seismic focus is not a simple one. 
The obvious interpretation of the isoseismals is that the 
earthquake was due to block faulting, in which one corner 
of a crustal block was simultaneously displaced along two 
intersecting fault planes. 


Although the eastern limb of the isoseismals can be 
definitely correlated with a known feature—the Kurrajong 
fault,’?) no such correlation can be made for the western 
limb of the L-shaped curves. The area over which the 
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latter extends is however practically unknown from the 
geological point of view, and for the most part is a very 
rugged and sparsely inhabited region. Professor David 
has pointed out to me that the direction of this western 
limb of the isoseismals corresponds to that of a very 
important fault system in the Maitland area, and that it is 
moreover nearly coincident in both direction and actual 
position with the trough of the Permo-Carboniferous and 
Triassic geosyncline, which is the major structural feature 
of the area affected by the earthquake shock.) 


As far as the writer knows this is the first earthquake 
which has been interpreted in this way. The principles 
involved are simple and of general application, and on 
physiographie and theoretical grounds sucha type of fault- 
ing may be of relatively common occurrence. It is hoped 
that the emphasis placed on the geological aspect may lead 
toa more detailed and careful study of the distribution of 
isoseismals in the case of other earthquakes. 
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ACACIA SHKEDLINGS, Part VII. 


By R. H. CAMBAGE, F.L.S. 
(With Plates II - V.] 


[Read before the Royal Society of N.S. Wales, August 3, 1921.] 


SYNOPSIS: 
VITALITY OF SEEDS IN SRA-WATER. 
RaPip GERMINATION. 
SEQUENCE IN THE DEVELOPMENT OF LEAVES. 
NuMBER OF PINN&E ON OnE LEAF. 
Crosinc Up oF PHyYLuopes at NIGHT. 
FLOWERING SEEDLINGS. 
DESCRIPTION OF SEEDLINGS. 


Vitality of Seeds in Sea-Water. 


A seed of Acacia melanoxylon from Jenolan Caves ger- 
minated when planted after having been immersed in sea- 
water 4 years and 1 month. This constitutes a record for 
this experiment so far as I am aware. 


Rapid Germination. 


During these experiments it has been noted that seeds of 
Acacia pendula and A. Oswaldi germinate very rapidly 
after being placed in hot water and planted, and that both 
species produce fleshy cotyledons. They, especially the 
latter, will grow in hot districts with a low rainfall, and 
in many instances may germinate as the result of a thunder- 
storm. It would seem, therefore, that this character of 
speedy germination may have developed to allow the young 
plants to become established quickly after a rain storm and 
before the ground again becomes dried up as often happens 
in the far interior. 
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Sequence in the Development of Leaves. 

In Part VI, (p. 147), it was mentioned that 95 species 
had been found to commence with one simply pinnate leaf, 
while 12 had an opposite pair. The following four may be 
added to the former list, which brings the total to 99:— 
A. Catechu Willd., (Hawaii, E. OC. Andrews, cultivated), 
A. Havilandi Maiden, A. Jonesii F.v.M. and Maiden, A. 
Westoni Maiden. 


To the twelve species commonly having an opposite 
pair of simply pinnate leaves the following two may be 
added :—A. arabica Willd., (Hawaii, E. CO. Andrews, culti- 
vated), A. Koa A. Gray, (seeds from Hawaii, H.C. Andrews). 


Although A. Westoni usually has only one simply pinnate 
leaf it occasionally has an opposite pair. 

A. linifolia may have an opposite pair (J. J. Fletcher). 

Number of Pinnz on One Leaf. 

In addition to those phyllodineous Acacias already 
recorded as having more than one pair of pinnee on one leaf 
(Part VI, p.147), the following may be added :—A. difformis, 
A. longifolia and A. Westoni may have two, and A. 
melanoxylon nine pairs. 

Closing Up of Phyllodes at Night. 

The closing up at night of leaflets on plants of the Family 
Leguminosz, including the genus Acacia, is well known. 
Recently, however, it was noticed that the phyllodes of 
A. complanata respond to changes from light to darkness. 
On a small plant, with the stem bent almost into a hori- 
zontal position, the lower margins of two almost opposite 
phyllodes were 7 cm. apart during sunlight, while at night 
they closed up to within 3 cm. of each other, the movement. 
of each amounting to 2 cm., or just over + of an inch. 

Flowering Seedlings. 

Several examples have been quoted of Acacia seedlings 

having flowered in 4,5 or 6-inch pots, (Part VI, p. 151), and 
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the following are now added:—A. accola, A. complanata, 
A. decora, A. flexifolia, A. hakeoides, A. penninervis, A. 
podalyricefolia, A. rubida, A. subulata, A. trinervata, and 
A. vomeriformis. 


Description of Seedlings, 
PUNGENTES—(Uninerves). 


ACACIA ASPARAGOIDES A. Ounn. Seeds from Medlow and 
Mount Victoria. (Plate II, Numbers 1 to 3). 


Seeds dull black, often mottled, oval to oblong-oval, 3 to 
3°) mm. long, 2 mm. broad, 1°5 mm. thick. 


Hypocotyl terete, brownish-green to pale pink above 
soil, thickening into flange at root, 9 mm. to 1°5 cm. long, 
*8 to 1 mm. thick at base, about °5 mm. at apex, glabrous. 


Cotyledons sessile, auricled, oblong-oval, 4 mm. long, 2 
to 2°> mm. broad, upperside green, underside pale green 
to pinkish, with one or two raised lines. 


Stem terete, brownish-grey, slightly tomentose. First 
internode °5 mm.; second 1 mm.; third 1 to 3 mm.; fourth 
1to5 mm.,; fifth and sixth 2 to 6 mm. | 


Leaves—No. 1. Abruptly pinnate, petiole 3 to 5 mm., 
channelled above, green, glabrous; leaflets two pairs, 
oblong-acuminate to obovate, about 4 mm. long, 1 to2 mm. 
broad, upperside green, underside paler; rachis 2 mm., 
glabrous, with terminal seta; stipules reduced to scales. 


No. 2. Abruptly bipinnate, petiole 5 mm. to 1 cm., chan- 
nelled above, glabrous, with terminal seta; leaflets one to 
two pairs, the basal pair oblong-acuminate, the apical pair 
obovate, mucronate, 1 to 5 mm. long, °5 to 2 mm. broad, 
upperside green, underside paler; rachis 4 to 5 mm., with 
terminal seta. 


Nos. 3 and 4. Abruptly bipinnate, petiole 7 mm. to 1°1 
cm., channelled above, glabrous; leaflets two pairs, similar 
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to those of No. 2; rachis 4to 7 mm.; stipules tapering to 
linear, 1 mm, long. 


Nos. 5 and 6. These may be linear phyllodes or they 
may be abruptly bipinnate similar to No. 4. 


Nos. 7 to 12. Linear, tapering, rigid, pungent-pointed 
phyllodes, 7 to 8 mm. long, about 1 mm. broad, with a 
prominent vein on each side and usually with a very slight 
angle near the base on the upper margin which is channelled 
below the angle in the early phyllodes. 


Many seeds of this species produce twin plants which in 
most cases soon become separated. 


UNINERVES—(Racemosz). 


ACACIA BANCROFTI Maiden.’ Seeds from Hidsvold, Queens- 
land (Dr. T, L. Bancroft, per J. H. Maiden). Plate II, 
Numbers 4 to 6. 


Seeds black, oblong, 9 mm. to 1 cm. long, 4 mm. broad, 
2mm. thick. The water in which the seeds with funicles 
were immersed turned pale brown. 


Hypocotyl terete, red, 1°3 to 3°5 cm. long, about 2 mm. 
thick at base, 1 mm. at apex. 


Cotyledons sessile, auricled, oblong, 1°3 to 1°4 cm. long, 
4°2 to 5 mm. broad, upperside green, underside reddish- 
brown to red. 3 


Stem terete, reddish-brown, becoming brownish-green, 
glabrous. First internode ‘5 tol mm.; second 1 to3 mm.,; 
third 2 to 3 mm.; fourth 3 to 6 mm.; fifth3 to8 mm.; sixth 


= 


3 mm. to 2°7 cm. 


Leaves—No.1. Abruptly pinnate, petiole 6 mm, to1°2cm., 
with gland near basal pair of leaflets, brownish-green, 
glabrous; leaflets four to five pairs, oblong-acuminate, the 
apical pair slightly obovate, mucronate, 5 mm. to 1°2 cm. 


-} Proc. Roy. Soc., Queensland, Vol. xxx, 26, (1918). 
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long, 1°5 to 5 mm. broad, midrib distinct on underside, 
upperside green with splashes of reddish-brown, underside 
reddish-brown; rachis 1°5 to 2°2 cm., with terminal seta; 
stipules reduced to scales. 


No. 2. Abruptly bipinnate, petiole 1°7 to 2.cm. vertically 
flattened to from 2 to 3 mm. broad, the midrib sometimes 
distinct, at others absent or coinciding with the lower 
margin, the upper and lower margins nerve-like, gland near 
base, terminal seta present; leaflets two to four pairs, often 
unequally pinnate, oblong-acuminate to obovate, 2 to6 mm. 
long, 1 to 3 mm. broad; rachis up to 7 mm.; stipules 
reduced to scales. 


Nos. 3 to 6. Phyllodes from 3 to 8 cm. long, 8 mm. to 2°7 
cm. broad, falcate, with distinct midrib, prominently 
penninerved, the upper margin sinuous with from one to 
three lobes terminating in a gland. 


This is the fifth seedling described in this series where the 
No. 3 leaf may be reduced toa phyllode, the previous cases 
being A. excelsa, A. alata, A. aspera, and A. flexifolia. 
(See A. Oswaldi, infra.) 


UNINERVES—(Racemose). 


ACACIA DIFFORMIS R. T. Baker.+’ Seeds from Wyalong, 
New South Wales. (Plate II, Numbers 7 to 9.) 

Seeds brownish or rusty-black, oblong-oval, 7 to 8 mm. 
long, 3°5 to 4 mm. broad, 2 mm. thick. 

Hypocotyl terete, very pale green, to pale pink or rei, 
1°3 to 4°5 cm. long, 2 to 2°5 mm. thick at base, °8 to 1°2 mm. 
at apex, Swelling into flange at root, constricted immedi- 
ately above the soil, glabrous. | 

Cotyledons usually two, in one case three, sessile, 
auricled, oblong, apex rounded, 9 mm. to 1 cm. long, 3°5 to. 


* Proc. Linn. Soc. N.S. Wales, xx11, 154, (1897). 
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4 mm. broad, upperside often at first yellowish-green, 
becoming green, underside brownish-yellow to purple and 
reddish-brown, with one or two raised lines along central 
portion, and sometimes several glands or warty protuber- 
ances, soon becoming revolute and cylindrical. 


Stem terete, reddish-green to brownish-red, glabrous, 
first internode °5 mm.; second 1 mm.; third 1 to 6 mm.; 
fourth 1 to 7 mm.; fifth 2mm. to 1°1 cm.; sixth 6 mm. to 
1°6 cm.; seventh 6 mm. to 1°8 cm. 


Leaves—No. 1. Abruptly pinnate, petiole 2 to 7 mm., 
glabrous; leaflets four to six pairs, oblong-acuminate, 5 to 
9 mm. long, 1°5 to4mm. broad, upperside green, underside 
paler, margins sometimes red; rachis 1 to 2cm., with 
terminal seta; stipules reduced to scales. 


No. 2. Usually abruptly bipinnate, petiole 6 mm. to2cm., — 
glabrous, with terminal seta; leaflets three to five pairs, 
oblong-acuminate, the apical pair often obovate, 2to5 mm. 
long, 1 to2 mm. broad; rachis 7 mm. to 1°4.cm.; stipules 
reduced to scales. 


In one case No. 2 was simply pinnate with one pair of 
leaflets; in another case it was abnormally bipinnate, with 
one leaflet about the middle while towards the apex there 
was one pinna with three pairs of small leaflets, and opposite 
to this was a single leaflet. 


No. 3. Usually abruptly bipinnate, petiole 8 mm. to 2°1 
cem.; leaflets three to five pairs; rachis 6 mm. to 1 cm. 


In one case No. 3 was simply pinnate with two pairs of 
leaflets; in another case the leaf had a terminal pair of 
pinnee and about the middle of the common petiole there 
was one large leaflet intact on one side of the midrib while 
the other side was divided into four small leaflets. 


Leaf No. 3 may be twice pinnate. 
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No. 4. Abruptly bipinnate, petiole 1°2 to 3°4 cm. long, 
up to 3mm. broad, with the midrib practically along the 
lower margin, the upper margin nerve-like, often with a 
gland towards the base; leaflets four to six pairs. 


Nos. 5 to 9. Rarely No. 5 may be bipinnate, but usually 
Nos. 5 to 9 are falcate, linear phyllodes, with the midrib 
usually just below the centre of the lamina, and a finer 
vein above, starting from the base but not reaching the 
apex. No.5 varies from 2 to 7 cm. long, 3 to 7 mm. broad; 
No. 6, 3 to 11.cm. long, 3 to 7 mm. broad; Nos. 7 to 9, 3 
to 17 cm. long, 3 mm. to 1 cm. broad. 


UNINERVES—(Racemose). 


ACACIA CULTRIFORMIS A. Cunn. Seeds from Wyalong. 
(Plate III, Numbers 1 to 3.) 


Seeds dull black, oblong to oblong-oval, about 5 mm. long, 
2°5 to 3 mm. broad, 1 to 1°5 mm. thick. 


Hypocotyl terete, reddish, up to 1°8 cm. long, about 2 
mm. thick at base, °7 to 1 mm. at apex. 


Cotyledons sessile, slightly auricled, oblong, apex rounded 
5 to6 mm. long, 3 to 4 mm. broad, upperside at first 
brownish-yellow to brownish-red, becoming dark green, 
underside reddish to brownish-red, with one to three longi- 
tudinal nerves, soon becoming revolute and cylindrical. 


Stem terete, reddish-green to green, glabrous. First 
internode °5 mm.; second 1 mm.; third 2-3 mm.; fourth 
3-4 mm.; fifth 1 to 4 mm.; sixth and seventh 1 to5 mm. 


Leaves—No. 1. Abruptly pinnate, petiole 3 to 5 mm., 
glabrous; leafiets three to four pairs, oblong-acuminate, 
the apical pair often obovate, 4 to 6 mm. long, 1 to 3 mm. 
broad, upperside green, underside paler, rachis 3 to 6 mm., 
with terminal seta; stipules reduced to scales. 


No. 2. Abruptly bipinnate, petiole 4 mm. to 1 cm., 
glabrous, with terminal seta; leaflets two to four pairs, 
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oblong-acuminate to obovate, 2 to5 mm. long, 1 to 2°5 mm. 
broad, upperside green, underside paler; rachis 3 to 8 mm.; 
stipules flat acuminate scales. No. 2 may have two pairs 
of pinnze. In one case No. 2 was simply pinnate. 


Nos. 3 to 5. In one case No. 3 was simply pinnate, but 
they are usually abruptly bipinnate, petiole 6 mm. to 1°5 
cm. often witha gland on the upper margin; leaflets two 
to six pairs; rachis 4 mm. to 1°4 cm. 


Nos. 6 and 7. These may be phyllodes, or abruptly 
bipinnate, petiole 1 to 1°2 cm. long, dilated up to 4mm. 
broad, with the main nerve along the lower margin, a gland 
on the upper margin; leaflets seven pairs; rachis about 
1 cm. 


Nos. 8 to 12. Falcate to almost triangular phyllodes, 
6 mm. to 1°5 cm. long, 4 to 8 mm. broad, greyish-green on 
both sides, the midrib below the centre of the lamina, 
which contains numerous lateral parallel veins, mucronate, 
the upper margin nerve-like, having an angle terminating 
in a gland, glabrous or slightly glaucous. 


PLURINERVES—(Oligoneure). 
ACACIA TRINEURA F.v.M. Seeds from Wyalong. (Plate 
IIT, Numbers 4 and 5. 


Seeds black, oblong, about 3°5 to 4mm. long, 2 mm. 
broad, 1 mm. thick. 


Hypocotyl terete, red to pink, up to 1°7 cm. long, about 
1 mm. thick at base, about °5 mm, at apex. 


Cotyledons sessile, auricled, oblong, 5 mm. long, 2 mm. 
broad, upperside green, underside brownish-red. 


Stem terete, brownish-grey. First internode °5 mm.; 
second to fourth about 1 mm.; fifth 3 to 4 mm.; sixth and 
seventh 5 mm. to 1°2 cm. 
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Leaves—No. 1. Abruptly pinnate, petiole about 3 mm., 
glabrous; leaflets one to two pairs, the basal pair oblong- 
acuminate, the apical pair often obovate, 3 to 4°5 mm. long, 
1 to 2°5 mm, broad, upperside green, underside reddish- 
brown, midrib distinct on underside; rachis about 2 mm., 


with terminal seta. 


No. 2. Abruptly bipinnate, petiole 4to 9 mm., glabrous, 
with terminal seta; leaflets two to three pairs, oblong- 
acuminate to obovate, 2 to5 mm. long, 1 to 2 mm. broad, 
mucronate; rachis 4 to 7mm., with terminal seta; stipules 


flat acuminate scales. 


Nos. 3 and 4. Abruptly bipinnate, petiole 6 mm. to 1°4 
em., glabrous; leaflets three to five pairs; rachis 6 mm. to 


fem: 


Nos. 5 to 7. Abruptly bipinnate petiole 1°1 to 2°9 cm., 
vertically dilated to 1 mm. in No. 5, and to6 mm. in 
No.. 7, 


In the case of No. 6 the midrib is below the centre of the 
lamina, with a finer parallel vein above. In No.7 the 
midrib is below the centre of the lamina, with a finer 
parallel vein above and below, and above each of these 
there is an even finer vein. Leaflets five to seven pairs. 


No. 8. This may be a pbhyllode or abruptly bipinnate, 
petiole up to 2°5 cm. long, 5 mm. broad. 


Nos.9to12. Cuneate-oblong, glabrous phyllodes, some- 
times slightly viscid, with venation similar to the dilated 
petiole of No. 7, except that the three principal veins in 
the phyllodes are of about equal prominence, the middle 
one runs along the centre of the lamina, and sometimes a 
fourth very fine vein may be seen near the lower margin, 
making seven in all. 


H—August 3, 1921. 
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PLURINERVES—(Microneure). 


ACACIA PENDULA A. Cunn, Seeds from Boggabri (Mrs. 
F. OC. S. Holt). Plate IV, Numbers 1 to 3. 


Seeds brown, obovate to almost orbicular, 4°5 to 6 mm. 
long, 3°5 to 5°5 mm. broad, about 1 mm. thick. The seeds 
germinate quickly. 


Hypocotyl terete, green to light brown, up to 3 cm. long, 
1 to 2 mm. thick at base, °5 to 1°5 mm. at apex. 


Cotyledons sessile, auricled, obovate to almost orbicular, 
up to8 mm. long, 5 to 7 mm. broad, thick or slightly fleshy, 
upperside green, underside pale green. 


Stem terete, greenish-brown to grey, glabrous, or with 
a slight glaucescence. First internode °5 mm.; second ‘5 
to 3 mm.,; third 1to5 mm.; fourth to eighth 2 mm. to1cm. 


Leaves—No. 1. Simply pinnate, (in one case there was 
an opposite pair), petiole 3 to 6 mm., glabrous; leaflets 
three to five pairs, oblong-acuminate, 4 to 8 mm. long, 1°5 
to 2°5 mm. broad, upperside green, underside paler; rachis 
6 mm. to 1 cm., with terminal seta; stipules small. 


No. 2. Abruptly bipinnate, petiole 7mm. to 1cm., green, 
glabrous, with terminal seta; leaflets three to four pairs, 
oblong-acuminate, the apical pair obovate, 3. to 5 mm. long, 
1 to 2°5 mm. broad, mucronate; rachis about 7 to 8 mm.; 
stipules small. No.2 may have two pairs of pinne. 


Nos. 3to5. Abruptly bipinnate, petiole 5 mm. to 2°8 cm., 
green, glabrous, leaflets three to six pairs; rachis 7 mm. to 
1°5 cm. 


Nos, 6 to 12. Abruptly bipinnate, petiole 2°2 to 6°5 cm., 
dilated trom about °5 to 1°55 mm. broad; leaflets five to 
seven pairs; rachis 1 to 2°5 cm.; stipules about 1°5 mm. 


Nos. 13 to 20. Abruptly bipinnate, petiole 2°3 to9°3 cm., 
dilated up to 2 mm. broad, midrib distinct, leaflets six to 
seven pairs; rachis 8 mm. to 2°3 cm. 
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Nos. 2 to30. Some of these may be linear phyllodes, or 
abruptly bipinnate, petiole up to 12 cm. long, up to 5 mm, 
broad, midrib distinct, lamina finely striate with parallel 
nerves on each side of midrib. 


Nos. 31 to 40. Usually linear phyllodes, similar to the 
dilated petiole of Nos. 21 to 30. 


PLURINERVES—(Microneure). 


ACACIA OSWALDIF'.v.M. Seeds from Boggabri (Mrs. F.C. S. 
Holt), Cobar (Archdeacon F. E. Haviland), Broken 
Hill(H.C. Andrews), and Tottenham, New South Wales. 
(Plate III, Numbers 6 to 8). 


Seeds very dark brown to black, oblong-oval to almost 
orbicular, up to 8mm. long, up to 6 mm. broad, 3 mm. thick, 
areola4to5mm.long. The seeds germinate very quickly, 
and in hot weather the seedling may appear in six days 
after the seed has been planted. 


Hypocotyl terete, pale green to reddish-brown, 1°5 to 
3°4 cm. long, 2to 3 mm. thick at base, up to 2 mm. at apex, 
expanding into flange at base. 


Cotyledons sessile, sagittate, obovate, 8 mm. to 1 cm. 
long, 5 to 8 mm. broad, thick or somewhat fleshy, upper- 
side at first pale green, becoming dark green, underside at 
first yellowish-green, becoming pale green, sometimes 
remaining until the phyllodes appear. One plant had three 
cotyledons, one of normal size and two smaller. 


Stem terete, brownish-green to grey, glabrous. First 
_ internode °5 to 1 mm.; second and third 2 to 4mm.; fourth 
to sixth 2 to 5 mm. 


Leaves—Nos.1 and 2. Simply pinnate, forming an oppo- 
site pair, petiole 7 mm. to 1°2 cm., often slightly dilated, 
glabrous; leaflets one to four pairs, 7 mm. to 1°4 cm. long, 
3 to 5 mm. broad, oblong-acuminate, the apical pair some- 
times obovate, venation distinct, green on both sides; 
rachis 1 to 2 cm., with terminal seta. 
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No. 3. This may bea phyllode or simply pinnate, petiole 
> mm. to 1°3 cm., sometimes slightly dilated, glabrous; 
Jeaflets one to four pairs, often unequally pinnate; rachis 
4 to7mm., sometimes vertically flattened, with terminal 
seta. 

No. 4. This may bea phyllode or simply pinnate, petiole 
up to 2 cm., vertically flattened to 3mm. broad; leaflets 
from one leaflet up to three pairs. 

No. 5. Usually a phyllode, but may be simply pinnate 
with one pair of leaflets, or abruptly bipinnate with one or 
two pairs of leaflets, petiole up to 6 mm. broad. 

Nos. 6 to 10. Phyllodes linear-lanceolate to cuneate, 
sometimes falcate, narrowed at the base, with a strong 
central nerve and two others less conspicuous not always 
confluent at the apex and some finer veins parallel or anas- 
tomosing, terminating in a somewhat pungent spine about 
2 mm. long. 

This is the sixth seedling described in this series where 
the No. 3 leaf may be reduced to a phyllode. (See Acacia 
Bancrofti, supra.) : 

This species, the seedling of which was described by 
Lubbock* from two plants, seldom produces bipinnate 
leaves, and may develop phyllodes when only an inch above 
the soil. 

JULIFLORA—(Tetramere). 
ACACIA LONGIFOLIA Willd. Seeds from Dundas, Woodford, 
Hill Top (HK. Oheel), Termeil, New South Wales, (Plate 
V, Numbers 1 to 3.) 

Seeds black, those from Dundas shiny black, oblong, 3 
to 4mm. long, 1°5 to 2°5 mm. broad, 1°5 to 2 mm. thick. 
The largest seeds were those from Termeil, and the shortest 
from Woodford. 7 


* «A Contribution to our Knowledge of Seedlings,” by Sir John Lub- 
bock, I, 473, (1892). 


. 
Sale a a phind's 
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Hypocotyl terete, at first pale, becoming brownish-green, 
6 mm. to 1°8 cm. long, the largest being from Hill Top, 1°5 
to 1°7 mm. thick at base, °6 to 1 mm. at apex. 


Cotyledons sessile, auricled, oblong to oblong-oval, 4 to 
6 mm. long, about 2°5 mm. broad, upperside green, under- 
side reddish to reddish-brown or brownish-green, becoming 
revolute and cylindrical. 


Stem at first angular, becoming terete, sometimes at 
first reddish, later. green to greyish-green, glabrous to 
slightly pilose. First internode °5 mm.; second 1 to 2 mm.; 
third and fourth usually 1 to 4 mm. but 2 cm. in one Lane 
Cove plant (collected by Mr. J. J. Fletcher); fifth usually 
3 mm. to 1 cm. but 5°6 ecm. in one Lane Cove plant (J. J. 
Fletcher); sixth 6 mm. to 2°8 cm.; seventh 8 mm. to 5'3 
cm., the longest and some of the moderately short being 
from Woodford. 


Leaves—No. 1. Abruptly pinnate, petiole 5 to 6 mm., 
in Hill Top specimens up to1cm., glabrous; leaflets two to 
four pairs, oblong-acuminate, 4 to 7 mm long, 2 to 3 mm. 
broad, upperside green, underside reddish to pale green; 
rachis 5 to 8 mm., up to 1°1 cm. in Hill Top specimens, 
with terminal seta. 


No. 2. Abruptly bipinnate, petiole 6 mm. to 2 cm. in 
Hill Top specimen, sometimes with small gland, with ter- 
minal seta; leaflets two to four pairs, oblong-acuminate, 
the apical pair often obovate, 2 to 5 mm. long, 1 to 2mm. 
broad; rachis 6 mm. to 1 cm., stipules small. In one case 
this leaf was simply pinnate with one pair of leaflets. 


Nos. 3 and 4. Abruptly bipinnate, petiole 1°4 to 2°7 cm. 
in No. 3, 2°5 to 5°2 cm. in No. 4, the latter sometimes 
vertically flattened to 7 mm. broad, with a strong nerve 
along or close to the lower margin and a finer one above, 
not always confluent at the apex, a gland sometimes on 
upper margin; leaflets four to six pairs in No. 3, and five 
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to eight in No. 4; rachis I°1 cm. to 2°5 cm. in Hill Top 
plants of No. 4; stipules up to2 mm. long. No.4 may have 
two pairs of pinnee. 


No.5. Sometimes a phyllode but often abruptly bipinnate, 
petiole 4°4 to 8°8 cm. long, 1 to 9 mm. broad, with a strong 
nerve below the centre of the lamina anda slightly less 
prominent vein above the centre, besides smaller veins; 
leaflets usually six to seven pairs, but up to nine in Hill 
Top plants, up to 1°2 cm. long, 4 mm. broad in Woodford 
and Lane Cove specimens; sometimes twice pinnate. 


Nos. 6 to 8. Usually phyllodes, but sometimes abruptly 
bipinnate, the latter state being only found on Nos. 7 and 
8 in one Hill Top specimen, 3°7 to 7°5 cm. long, 3to 7mm. 
broad; leaflets up to ten pairs on No. 6 in one Hill Top 
specimen; rachis up to 4 cm. No. 7 may have two pairs of 
pinne. 

Nos.9to12. Oblong-lanceolate to linear phyllodes, from 
about 6 to 8 cm. long and under 1 cm. broad, up to 23 cm. 
long and perhaps 1°5 cm. broad, with two conspicuous veins. 
the lower one the more prominent, the rest of the lamina 
faintly reticulate. 


The Hill Top specimens belong to the form named A. 
intertexta Sieb. 


JULIFLORA—(Tetramere). 
ACACIA FLORIBUNDA Willd. Seeds from Dundas near Sydney. 
(Plate V, Numbers 4 to 6.) 

Seeds black, oblong, 3 to 3°5 mm. long, 1°5 to 2 mm. 
broad, 1 to 1°5 mm. thick. 

Hypocotyl terete, pale green to reddish-brown, 1 to 4 cm. 
long, 1°5 mm. thick at base, about °7 mm. at apex. 

Cotyledons sessile, sagittate, oblong, apex rounded, 4°95 
to 5 mm. long, 2 to 2°5 mm. broad, upperside green, under- 
side brown, with a few lines along centre. 
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Stem terete, tomentose, greenish-brown to grey. First 
internode ‘5 mm.; second ‘5 to5 mm.; third 5 to 6 mm.; 
fourth and fifth 1 mm. to 1°3.cm.; sixth 1 mm. to 1 cm.; 
seventh and eighth 1 to 8 mm. 


Leaves—No. 1. Simply pinnate, petiole 2 mm. tol cm., 
glabrous; leaflets two to three pairs, oblong-acuminate to 
obovate, 4 to 8 mm. long, 2 to 3 mm. broad, often mucro- 
nate, upperside green, underside paler; rachis 2 to 4 mm., 
with terminal seta. 


= 


In one case the first leaf had two pairs of leaflets except 
that one of the basal leaflets was transformed into a pinna 
with two pairs of small leaflets. 


No.2. Abruptly bipinnate, petiole 4 mm. to 1°2 cm., green, 
glabrous, with terminal seta; leaflets two to three pairs, 
oblong-acuminate, 2 to5 mm. long, 1 to 2mm. broad; rachis 
3. to 6 mm.; stipules minute. 


Nos. 3to5. Abruptly bipinnate, petiole 7 mm. to 2°8 cm.; 
leaflets three to six pairs, up to 7 mm. long, 3 mm. broad; 
rachis 8 mm. to 2 cm.; stipules about 1 mm. long. 


Nos. 6 to 8. Abruptly bipinnate, petiole 1°1 to 4°2 cm. 
long, often dilated to about 1 to 1°5 mm. broad, with a 
strong nerve along or near the lower margin; leaflets five 
to nine pairs; rachis 1°2 to3 cm. 


Nos. 9 and 10. These may be linear phyllodes, or abruptly 
bipinnate, petiole 1 to 5°4 cm., dilated to about 1°5 mm.; 
leaflets five to ten pairs; rachis 7 mm. to 3°5 cm. 


Nos. 11 to 20. Linear phyllodes, about 3 to 7 cm. long, 
1 to 3 mm. broad, with distinct midrib, and finer parallel 
vein above not confluent at the apex, and where the lamina 
is broad enough an even finer nerve may be seen with pocket 
lens below, the phyllode terminating in a short mucrone, 
straight, or curving slightly outwards. In later phyllodes 
there may be at least three veins on each side of the 
central nerve. 
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BIPINNATH—(Botryocephale). 


ACACIA POLYBOTRYA Benth. Seeds from Mudgee (J. H. 
Maiden). (Plate IV, Numbers 4 to 6.) 


Seeds glossy-black, oblong, 6 to 8 mm. long, 3 to3°5 mm. 
broad, 2 mm. thick. 


Hypocotyl terete, brownish-red, 1 to 2°5 cm. long, up to 
3 mm. thick at base, 1 mm. at apex. 


Cotyledons sessile, auricled, oblong, apex rounded, up to 
9 mm. long, 4mm. broad, upperside green, underside red-. 
dish, soon becoming revolute. 


Stem brown to green, or bluish-green on exposed side, 
glabrous to pilose. First internode °5 to 1 mm.; second 1 
to3mm.; third and fourth 6 mm. to1‘5cm.; fifth to seventh 
1 to 2°8 cm. 


Leaves—No.1. Abruptly pinnate, petiole 4 to 7 mm., 
usually with gland, glabrous; leaflets four to five pairs, the 
basal leaflets sometimes alternate, oblong, rather obtuse, 
the apical pair usually obovate, 3 to7 mm. long, up to4 mm. 
broad, midrib distinct, upperside green, underside paler; 
rachis 9 mm. to 1°3 cm., glabrous, with terminal seta. 


No. 2. Abruptly bipinnate, petiole 8 mm, to 1°8 cm., 
brownish-green, with gland and terminal seta; leaflets four 
_ to five pairs, the basal leaflets sometimes alternate, oblong 
to obovate, 2 to 6 mm. long, 1 to 3 mm. broad; rachis 1 to 
1°5 cm., with terminal seta; stipules reduced to scales. 


Nos.3and4. Abruptly bipiunate with one to three pairs 
of pinnee, from 1 cm. in the single petiole to 3°7 cm. in the 
common petiole, with gland, pilose; leaflets five to nine 
pairs; rachis 1°1 to 2°8 cm. 

Nos. 5 to 9. Abruptly bipinnate with three to eight 
pairs of pinnee, common petiole 2°6 to 65 cm., with gland 
near base, and sometimes also at base of apical pair of 
pinnae, pilose; leaflets eight to ten pairs; rachis up to3cm., 
pilose. 
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Bipinnat#—(Botryocephale). 


ACACIA DISCOLOR Willd. Seeds from Woodburn near Milton, 
Medlow and Mosman, New South Wales. (Plate V, 
Numbers 7 to 9. 


Seeds black, oval to oblong-oval, 4 to 5°5 mm. long, 2°5 
to 3°5 mm. broad, about 1°5 mm. thick. 


Hypocotyl terete, reddish to red, 1°2 to 4 cm. long, up 
to 2°5 mm. thick at base, 1 mm. at apex, glabrous except 
sometimes witli a few roots. 


Cotyledons sessile, sagittate, obovate-oval, up to 6 mm. 
long, 4mm. broad, upper and underside red, the latter with 
a raised line along centre, becoming revolute in a few 
days. 

Stem at first angular, becoming terete, brownish-red to 
brownish-green, glabrous in the Milton specimens, with a 
slight tomentum in the Medlow plants. First internode 
*) mm.; second 3 mm. to 2°7 cm.; third 3 to 6 mm.; fourth 
to seventh 4 mm. to 1°7 cm. 


Leaves—No. 1. Abruptly pinnate, petiole 2 to 6 mm., 
glabrous; leaflets four to six pairs, oblong-acuminate, often 
mucronate, 4 to 8 mm. long, up to 2 mm. broad, upperside 
reddish-green, underside red; rachis mm. to 2°1 cm., 
reddish, with terminal seta. 


No. 2. Abruptly bipinnate, petiole 5 to 9mm., pilose to 
hirsute, a gland on upper margin, terminal seta present; 
leaflets four to nine pairs, oblong-acuminate, the apical 
pair often obovate, 3 to 5 mm. long, 1 to 3 mm. broad, 
mucronate, upperside reddish-green, underside red; rachis 
8 mm. to 1°8 cm. 


Nos. 3 and 4. Abruptly bipinnate, petiole 7 mm. to 1 
cm., with a gland, hirsute; leaflets four to eight pairs on 
No. 3, eight to twelve pairs on No. 4; rachis 1°1 to 2°5cm. 
No. 4 may have two pairs of pinne. 
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Nos. 5 to 10. Abruptly bipinnate, Nos. 7 to 10 having 
from three to five pairs of pinnee, common petiole from 8 
mm. in No. 5 to 5°4 cm. in No. 10, pilose to hirsute, gland 
on petiole and sometimes at base of apical pair of pinne;. 
leaflets eleven to seventeen pairs; rachis up to 4 cm. 


A well grown seedling of a few feet may often have ten 
and eleven pairs of pinnee and rarely up to thirteen pairs. 


EXPLANATION OF PLATES. 
Puate II. 
Acacia asparagoides A. Cunn. 


. Cotyledons and pinnate leaf. Medlow. 
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. Pinnate leaf, bipinnate leaves and pungent pointed phyllodes. 
3. Pod and seeds. 


Acacia Bancrofti Maiden. 
4. Cotyledons with portion of pinnate leaf showing. Eidsvold, 
Queensland, (Dr. T. L. Bancroft). 
5. Seeds. 
6. Pinnate leaf, bipinnate leaf and phyllodes. 


Acacia difformis R. 'T. Baker. 
7. Cotyledons. Wyalong. 


8. Pinnate leaf, bipinnate leaves, phylodes, androot nodules. 
9. Pod and seeds. 


Pirate III. 
Acacia cultriformis A. Cunn. 
. Cotyledons with tip of pinnate leaf showing. Wyalong. 
Pinnate leaf, bipinnate leaves and phyllodes. 
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. Pod and seeds. 


Acacia trineura F.v.M. 
4. Pinnate leaf, bipinnate leaves and phyllodes. Wyalong. 
5. Pod and seeds. 


Acacia Oswaldi F.v.M. 
6. Cotyledons and tips of opposite pair of pinnate leaves. 
Tottenham. 
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Acacia asparagoides (1—3); A Bancroftr (4-6); A. difformis (7 — 9). 


Three-fourtbhs Natural Size, 
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Acacia cultriformis (1 - 3); A. trineura (4 and 9); A. Osewaldi (6 — 8). 


Three-fourths Natural Size, 


Journal Royal Society of N.S.W.,Vol. LV., 1921. Plate 1V. 


Acacia pendula (1 —3); A. polybotrya (4 — 6). 
One-third Natural Size. 


Journal Royal Society of N.S.W.,Vol. LV, 1921. Plate V. 


Acacia longifolia (1 -3); A. floribunda (4-6); A. discolor (7 — 9). 
Two-thirds Natural Size. 
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phyllodes. Boggabri. 


. Pod and seeds. Boggabri. (Mrs. F. C. 8. Holt). 


Prare IV. 


Acacia pendula A. Cunn. 


. Cotyledons. Boggabri. (Mrs. F. C. 8S. Holt). 
. Pinnate leaf, bipinnate leaves and phyllodes. 
. Pod and seeds. 


Acacia polybotrya Benth. 


. Cotyledons. Mudgee. (J. H. Maiden). 
. Pinnate and bipinnate leaves. 


. Pod and seeds. 


Prare V. 
Acacia longifolia Willd. 


. Cotyledons, pinnate leaf and tip of bipinnate leaf. 
. Pinnate leaf, bipinnate leaves and phyllodes. 
. Pod and seeds. 


Acacia floribunda Willd. 


. Cotyledons and pinnate leaf. Dundas. 
. Pinnate leaf, bipinnate leaves and phyllodes. 


Pod and seeds. 


Acacia discolor Willd. 


. Cotyledons. Medlow, 
. Pinnate and bipinnate leaves. 


. Pod and seeds. 
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. Opposite pair of pinnate leaves, abnormal bipinnate leaf and 


Dundas. 
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A PRELIMINARY EXAMINATION OF THE LATE 
PALAMOZOIC FOLDING IN THE HUNTER RIVER 
DISTRICT, NEW SOUTH WALKS. 


By G. D. OSBORNE, B.Sc. 
With Plate VI. 


[Read before the Royal Society of N.S. Wales, August 3, 1921.] 
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I. Introductory. 

During the Paleozoic era various areas now constituting 
parts of New South Wales were subjected to a number of 
diastrophic cycles. Mountain building forces had their day 
and ceased to be, time and again. he state of our know- 
ledge regarding the actual details of these somewhat 
rhythmic earth movements, however, is incomplete, but 
from the pioneering geological work already done it is 
sufficiently clear that many areas were involved in periods 
of crustal compression, which were relatively rapid and 
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intense, separated by long periods of peneplanation and 
sedimentation in geosynclines and epeiric seas. 


R. T. Chamberlin”) has remarked on the possible per- 
iodicity of these movements and their relation to deform- 
ative processes in other parts of the world. The close of 
the Devonian in N.S.W. was marked by a period of pro- 
nounced diastrophism,) and during the epoch following on 
to the beginning of the Mesozoic important orogenic 
movements were going on in the North-eastern part of the 
State. Benson‘) has shown that in late Carboniferous 
times a strong crustal activity afiected New England. The 
Lower Hunter area does not seem to have participated in 
this movement, unless the Hunterian disturbance ‘ ?- 2) can 
be correlated with it. The work of Andrews in the New 
England area emphasises the importance and magnitude of 
the crustal upheavals in Permo-Carboniferous times, and 
it is possible that there was more than one period of 
activity. Much of the elucidation of this problem depends. 
on the age of the Drake slates, the paleontological evid- 
ence seeming to indicate a facies transitional between 
Kuttung and Lower Marine or between Burindi and Lower 
Marine,* although Walkom has suggested the possibility 
of continuous sedimentation from Lower to Upper Marine 
time. It is definite that the diastrophism which affected 
the New England area decreased in intensity southwards, 
and as Sussmilch"”) has pointed out, the only expression of 
corresponding movement in the Hunter River strata is the 
existence of overlap of some beds on others. During the 
latter part of the Permo-Carboniferous period the mountain 
building forces had a greater effect on the Hunter district, 
producing a series of anticlines and synclines accompanied. 
by normal faulting. Of this folding the initial portion 
occurred in pre-Newcastle time, when the Lochinvar anti- 


1 Verbal communication from Professor David. 
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cline was already beginning to rise, but the final phase of 
it took place subsequent to the long period of crustal 
stability which obtained during the development of the 
Upper Coal Measures. 


It is with this last orogenic folding of New South Wales 
that the present paper is concerned. The writer has been 
able at intervals to examine many sections which display 
this folding, and a perusal of the papers by Van Hise®) and 
R. T. Chamberlin, !© especially those of the latter on the 
diastrophism of the Appalachians and the Colorado Rockies, 
prompted him to apply to the Hunter district, the methods 
so clearly discussed by Chamberlin. 


II. General. 
(i) Principles involved. 

Students of diastrophism agree that, in general, the 
determination can be made of the nature of an earth block 
subjected to compressional forces; provided certain ele- 
mental features of the resultant folding are known. Assum- 
ing that there is no volume change consequent upon the 
impression of the diastrophic forces, then the depth of the 
folded earth segment can be computed in the following 
manner : 

If A = The present length of the section in question, 

B = The original length of the section, so that (B —- A) 
= the crustal shortening, 
C = The elevation produced by the lateral stress, and 


D = The depth of the folded block, 
Then Ae, 
/ 
B-A 


It will be readily seen that the first pre-requisite to 
form a basis for any investigation of this sort is a detailed 
geological section across the folded region, in a general 
direction perpendicular to the strike of the folds. From 
this it is necessary to restore the folded structure to what 


LATE PALHOZOIC FOLDING IN THE HUNTER RIVER DISTRICT. 127 


it was at the completion of the folding, before erosion had 
been able to make any impression on the newly risen area. 
From such a restored section the crustal shortening can be 
determined by choosing some suitable competent horizon, 
which has behaved uniformly throughout the folding, and 
tracing along it through all the corrugations, thus obtain- 
ing its original length which is now squeezed into a smaller 
horizontal extent. 


The elevation of the region due to folding is determined 
aiter the selection of a datum plane, above which to 
measure the average vertical height of the folds, this datum 
plane being the present day expression of the plane from 
which the folds rose. 


Any regional epeirogenic uplift, rise of sea-level, etc., 
must be taken into account in choosing this datum line, 
and it is often found that a study of the physiography of 
the district enables one to unravel the effects of post-folding 
processes. It is clear that the more remote, geologically, 
the diastrophism has been, the more difficult will be the 
endeavour to arrive at the position of such a datum plane. 


The above considerations are admittedly theoretical, and 
numerous small modifications come into the practical 
investigation. Fora clear exposition of the factors which 
enter into the work and tend to affect the quantitative 
determinations, the reader is referred to the papers by 
Van Hise and Chamberlin, (see Bibliography). 


In all work of this sort the investigator has to use his 
discretion and be guided by features peculiar to the area 
under his consideration. 


(ii) Outline of the Work. 

The section chosen for the present study is that across 
the Hunter district from Port Stephens to Rix’s Creek, 
near Singleton, a section in a general east and west direc- 
tion, traversing the folds more or less:normal to their strike. 
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It is, with a slight modification, Section No. III, given 
by Professor Sir Edgeworth David in the portfolio accom- 
anying that monumental work, “‘The Geology of the Hunter 
River Coal Measures.’’“”) This section forms the basis of 
the work, and the writer is fortunate in having such a 
section already prepared on which to make this study. 


The section starts in the neighbourhood of Morna Point 
and is drawn crossing successively the Kuttung series and 
no Jess than seven coal basins of the Permo-Carboniferous 
system. The modification made in the present paper con- 
cerns the portion near the western end, viz., from H toA 
on Professor David’s section. 


As an alternative the section is stopped near the Hunter 
River at the fault, which, throwing S 18° W, displaces the 
Greta coal about 500 feet, and is then shifted to the east 
side of the Cranky Corner Basin, described by Walkom.(2) 
This procedure is thought to be permissible, and cannot 
involve much error or affect the general conclusions. 


This modified section was used in order to eliminate the 
possibility of error involved in reconstructing the folds 
across the tract DtoC on Professor David’s section which 
includes the disturbed and fractured zone near the Hunter 
River where a possible displacement of 5000 feet is indi- 
cated. 


A section was drawn linking up the maps of Prof. David 
and Dr. Walkom, thus obtaining some idea of the relation 
of the coal measures of Oranky Corner Basin to those of 
the Branxton Basin. It is very evident from the work of 
Walkom in the Glendon Brook district that the Lower 
Marine series thinned out quickly to the north, their thick- 
ness at Cranky Corner being only 900 feet. An advantage 
of the slightly altered section is that it includes the Cranky 
Corner Basin, which was formed as a result of local cross- 
warping, it being undoubted that the Permo-Carboniferous 
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strata north of the Hunter, in this particular district, were 
continuous with those south of the Hunter. 


In the reconstruction of the folds careful attention has 
been paid to the varying degrees of development at different 
localities, exhibited by the various strata, as, for example, 
the Dempsey beds, which apparently are a localised series. 
The text of Professor David’s memoir has been of constant 
help in supplying many of the details which were needed 
in working out the reconstruction. Ooncurrent with the 
appreciation of the variable development of some of the 
strata has been the recognition of the tectonic history of 
the lower Hunter area during Permo-Carboniferous time. 
The overlaps referred to above have been carefully con- 
sidered, and the fact that the Lochinvar dome had already 
begun to rise before the Upper Coal Measure swamps had 
reached a big development has been borne in mind. On 
account of this pre-Newcastle bulging it seems fairly cer- 
tain that the Newcastle Coal Measures only flanked these 
initial folds. 


In the estimation of the crustal shortening the base of 
the Bolwarra conglomerate was chosen for measurement. 
This horizon was followed throughout all the folds with a 
rota-meter, its original length before compression thus 
being obtained. This conglomerate, the lowest division of 
the Muree beds, constitutes an admirable horizon for the 
purpose in question for the following reasons:—it shows 
uniform development over the whole of the area, giving 
good outcrops in the field. In addition, it has probably 
behaved the most uniformly of any of the strata throughout 
the folding, being essentially a competent horizon. Further- 
more, from the stratigraphical details exhibited in the 
field and recorded on the section, it is seen that the vertical 
interval separating the base of the Muree beds from the 
upper surface of the Greta coal measures is fairly constant, 


I—August 3, 1921. 
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showing that the accumulation of the Bolwarra con- 
glomerate occurred at a general uniform level. These 
considerations permit.of the above choice being made with 
confidence. 


To arrive at the present position of a datum plane, which 
corresponds to the surface from which the strata rose, the 
physiographic history of Kastern New South Wales in Post- 
Permo-Carboniferous time has been considered. The sur- 
face which became wrinkled in post-Newcastle time stood, 
(with the exception of the initial bulging referred to before), 
essentially at sea-level. There have been no folding move- 
ments impressed on the Hunter area since the close of the 
Paleozoic era, so that the only movements we have to 
consider are of an epeirogenic nature. Although the con- 
trasted low relief of the Lower Hunter valley, compared 
with the bordering higher land, is due in a measure to 
differential erosion on a grand scale, still it seems that the 
Lower Hunter segment sagged behind in at least the last 
upward movement which affected the Hastern portion of 
New South Wales. This last statement is made mainly on 
information kindly supplied by Mr. Sussmilch concerning 
the tectonics of the southern margin of the Barrington 
Tableland. On both stratigraphic and physiographic. evid- 
ence he has noted the very probable existence of heavy 
step-faults flanking that tableland on the southern side, 
(see (13)), 

Taking these facts into consideration and allowing for 
the effect of comparatively recent movements along the 
coast the writer has arrived at the figure of 1100 feet for 
the post-folding uplift in the Hunter area. 


The section which is seventy-one miles in length was 
divided up into seven portions, six of which being ten miles 
long, and the seventh, which is the westernmost, being ten 
and a half miles in length. The depth of the folded block 
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was worked out separately for each of the seven sectors 
according to the method detailed above. Particulars of 
all the results are given below. The actual section which 
was used in the investigation was drawn toa scale twelve 
times that of Plate VI. 

IIL. Details of the Results. 
(i) The Shortening of the Crust. 
Beginning at the eastern end of the section, and number- 
ing the section portions [ to VII, the following measure- 
ments were obtained. 


Section No. I. Miles. 
Distance traced on the base of the Bolwarra Congte. ... 10°6 
Present horizontal length... oe ee oe 8) 0-0 

Crustal shortening... ae oO 

Section No. II. 

Distance traced on the base of the Bolwarra Congte. ... 10°41 
Present horizontal length... oe a BF -«« 10°00 
Crustal shortening... fe 

Section No. III. 

Distance traced on the base of the Bolwarra Congte. ... 11:3 
Present horizontal length... a5 fe ns oe kO-O 
Crustal shortening... sp aye 

Section No. IV. 

Distance traced on the base of the Bolwarra Congte. ... 11:8 
Present horizontal length... oe ve ri Son IKOAD) 
: Crustal shortening... Saetee ise: 


Section No. V. 
Distance traced on the base of the Bolwarra Congte. ... 11°8 


Present horizontal length... Ad, es i: vo LOO 
Crustal shortening... Spend xs) 

Section No. VI. 
Distance traced on the base of the Bolwarra Congte. ... 11:3 
Present horizontal length... oe bers 38 sec FORO 


Crustal shortening... cane | 
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Section No. VII. Miles. 
Distance traced on the base of the Bolwarra Congte. ... 10-75 
Present horizontal length... ie ae as :.») OFS 

Crustal shortening... sos) OE 

Total length of the Bolwarra Conglomerate ae v2 0 0 

Total present horizontal extent... Nate shes roo COZOU 

Total Crustal shortening... sete nl eo 


(ii) The Height of the Folded Area. 


The amount of the vertical bulging was measured for 
each division of the section and the values when reduced 
to average vertical heights for the respective divisions, 
resulted as follows: 


Average Height Average Height 
in Miles. in Miles. 
No. I Section sp 2D) No. V Section cee Lupeaees: 
st  eD) ee 825 
od ie ae werleoll SAO edenee 
Ley: 28 ey 


From these figures it would appear that the general 
average elevation of the folded tract over the whole section 
was originally of the order of 1°3 miles or 6800 feet. 


(iii) Depth of the Deformed Earth Block, 


From the results of (i) and (ii), with the employment of 
the formula given in Part I, the depth, for each ten-mile 
strip of the earth zone which was involved in the diastro- 
phism has been calculated. The values are given here: 


Depth Depth 

in Miles. in Miles. 
No. I Section ... Sand! No. V Section es) 
Re ey eb . yea LL 6S 


ee ie mo ae we Por Re, i, ae 
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IV. Preliminary Discussion of the Results. 

From the results obtained above it is seen that the 
diastrophism which affected the lower Hunter area in late 
Permo-Carboniferous time was of an intermediate inten- 
sity, producing a crustal compression whereby 70°56 miles 
of the earth were shortened by 7°46 miles. 


The shell involved in the folding appears to have been a 
fairly thin one, and, at first sight of a peculiar shape. The 
margins of the tract in question are underlain by the 
deepest zones, and the central portion is the surface of a 
comparatively thin block. 


Turning to the values for the depths of the earth blocks 
for the individual section portions one is struck by the low 
values obtained for sections No. IV and No. VI. The 
numerical value of the thickness of the folded block is 
obtained from a fraction whose value is dependent on the 
measure of the crustal shortening and the average vertical 
bulging permile. Inthe case of Section No. VI the amount 
of the height of the folded structure above the datum plane 
is very small, since the Upper Coal Measures, (the topmost 
strata of the section under consideration), are in places 
below the line of the datum plane. 


This is undoubtedly due to the fact that after the folding, 
or, at any rate, towards the close of the folding, heavy 
faulting occurred letting some of the strata down to the 
extent of 5000 feet. Thus to arrive at the depth of the 
zone under the portion No. VI one must consider the 
restored section in its pre-faulting position. A similar 
procedure should be adopted for the whole section in order 
to gain a truer conception of the nature of the deformed 
zone. . 

The original procedure of reconstructing the whole 


section without allowing for faulting was quite justifiable 
for the following reason. There was no conclusive evid- 
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ence to show that the heavy faulting, which characterises. 
the section, occurred wholly within the period of folding or 
not. It was quite reasonable to assume the faulting began 
long before the completion of the thrusting, and that a 
general accommodation between the deformation and the 
faulting movements took place. 


In view of the above considerations the whole section 
was re-drawn to represent, with as much accuracy as. 
possible, the state of affairs before faulting. 


V. Results Obtained from the Amended Section. 


From the alternative reconstruction of the section a new 
set of values for the vertical uplift due to folding and for 
the depths of the deformed zones for each section-portion 
was obtained. These values are as follows: 


(i) The Height of the Folds. 


Average Height Average Height 
in Miles. in Miles. 
No. I Section ... 2.006 No. V Section sine alesOUe: 
aT eee .. 1663 a Waly ee 4 oes 
SELL) 4...) Mane eaters A Vene. ae 0 eae 
ieee 2395 


These figures indicate an average vertical elevation over 
the whole area of about 8000 feet. 


(ii) Depth of the Folded Shell. 


in Miles. in Miles. 
No. I Section i al No.  V Section |) 
aie RTE i GEO: LEME hg Ja) melee 
eae 30 Gee ee eee ised) saz WEE: i) Long jes aty oak 
oly Ivy 8 


39 


VI. General Discussion and Conclusion. 

We are now able to view the results as being more or 
less of a final nature, so far, at any rate, as this preliminary 
report goes. Itisseen that the folding under examination 
has been produced by the active deformation of an earth 
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shell varying in thickness from 8 miles to 41 miles. This 
deformation produced a crustal shortening of 7°46 miles in 
a section 70°5 miles long. 


A comparison with the American areas is fitting here. 
The comparison can be made along two lines chiefly, viz., 
concerning the crustal shortening and the nature of the 
folded shell. 


In the Appalachians the folding effected a shortening in 
the earth’s crust of 15 miles in 66 miles. The Rocky 
Mountain folding in Colorado was such that, after thrust- 
ing, the section which was originally 140°69 miles in length 
became 132 miles long. The Hunter area, therefore, 
displays diastrophism of intensity intermediate between 
these two American areas, in that a strip 77°96 miles long 
was reduced by 7°46 miles. Alsoin this connection it is to 
be noticed that the folding in the Lower Hunter district 
is of a fairly open type, there being no examples of true 
overfolding. 


Regarding the comparison of the folded shells it is 
interesting to notice certain general conclusions drawn by 
Chamberlin concerning the relation between the intensity 
of the folding and the nature of the disturbed zone. 


He found that mountain ranges, where the folding has 
been intense and the crustal compression consequently of 
a high magnitude, have been produced by the crumpling of 
a relatively thin shell, and are characterised by the absence 
of any great vulcanism which is resultant upon the dias- 
trophism. Mountain tracts, on the other hand, which 
display open folding, the absence of thrust faulting, and 
the presence of strong resultant vulcanism represent the 
product of the deformation of a very thick zone. With 
regard to these generalisations it can be said of the Hunter 
folding that a comparatively thin shell was involved, and 
associated with this shallow zone is the evidence of fairly 
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strong crustal compression and the absence of thrust fault- 
ing and resultant vulcanism. 


Therefore it may be stated, that although not exhibiting 
the advanced stages of crumpling, the Lower Hunter 
diastrophism is essentially of the thin-shell type. 


In the drawing in Plate VI an attempt has been made 
to link up the adjacent earth blocks so as to obtain some 
idea of the possible disposition of the shear plane, which 
may be looked upon as separating the zone which par- 
ticipated in the crumpling from the lower undisturbed 
portion. Taking into consideration the fact that the section 
under investigation is an incomplete one, and that the 
folded structure is probably continued for some distance to 
the west of Rix’s Creek, and also probably extended to the 
east of the present coastline, it is possible that the deeper 
earth blocks which underlie the borders of the present 
section are portions of huge wedge-shaped segments of the 
earth’s crust with whose margins alone we are dealing. 


In concluding this tentative discussion of the whole work 
the chief feature which is the outcome of the investigation 
may be stressed. This is that in the analysis of folding in 
a region where heavy strike-faulting has occurred, the age 
of which in relation to folding is uncertain, the examin- 
ation is best made first upon the reconstruction of the folds 
in the faulted positions, and then upon the restored section 
with the strata in their pre-faulting disposition. The two 
sets of results may then be compared and used to arrive at 
the conception of the set of conditions obtaining during 
the whole of the diastrophism and its resultant phases. 


The writer wishes to acknowledge his indebtedness to 
Professor David, Professor Cotton, and Dr. A. B. Walkom 
for advice in connection with this work. 
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EXPLANATION OF PLATE. 


In Plate VI is given a drawing showing the reconstructed 
section and the depths of the deformed zone based on dimensions 
obtained from the two sections (see text). In order to make the 
horizons of the Greta Coal Measures and the Muree beds clearly 
seen on the small scale, in which the section is necessarily drawn, 
these two series have been exaggerated at the expense of the 
Branxton Beds and the Crinoidal Shales respectively. A uniform 
thickness of Kuttung rocks is shown beneath the Permo-Car- 
boniferous series, but no particular horizon in the former series is 
intended tobe represented. The whole of the Upper Coal Measures, 
that is all strata above the Upper Marines, have been considered 
collectively, and thus are coalesced in the section. In the draw- 
ing of the earth blocks under each section portion, dotted lines 
have been used to represent those blocks whose dimensions were 
obtained from the original section, and full lines for the blocks. 
whose dimensions resulted from a consideration of the amended 


section. 


Plate Vi. 


Journal Royal Society of N.S.W., Vol. LV., 1921. 
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NOTE on THE POSITION oF tHE DOUBLKH LINKAGE 
IN PIPHRITONH, Part I. 


By A. R. PENFOLD, F.C.S. 
With Plate VII. 


[Read before the Royal Society of N. S. Wales, August 3, 1921.] 


Mr. H. G. Smith, F.c.s. and the present author in a paper 
entitled ‘‘On the manufacture of Thymol, Menthone, and 
Menthol from Eucalyptus Oils,’’ read before this Society 
in June 1920,* pointed out that piperitone—the ketone 
found occurring in certain Hucalyptus oils—on account of 
the formation of the aforementioned bodies was a menthen- 
one, with the carbonyl group at position 3. These authors 
were unable at that time to bring forward evidence that 
would establish the position of the double bond, but con- 
tented themselves with the statement that it was either 
in the fourth or first positions, leaving the decision until 
such time as the evidence in favour of either one or the 
other was forthcoming, particularly as they were dealing 
with only those bodies which threw light on the carbonyl 
grouping. At the time of reading of this paper, they con- 
sidered there was a little evidence in favour of the fourth 
position, although the chemical and physical constants of 
the ketone agreed very closely with those given by 
Schimmel & Oo. for /\*-Menthenone-3.’ 


During the past year the writer has carried out a series 
of experiments on the decomposition of piperitone by means 
of both alkaline and neutral potassium permanganate solu- 
tions with a view to deciding the constitution of this 


— 


* This Journal, Vol. tiv, 40, (1920). 
2 Semi-annual Report, October, 1910, p. 97. 
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interesting ketone. Although the work is not yet com- 
pleted, in view of the great interest evinced in this body 
since the publication of the paper (l.c.), more particularly 
in the technical press, the writer felt justified in making 
available, as soon as possible, any conclusive evidence 
determining the position of the double linkage. A further 
reason for this decision, was that whilst preparing this 
note, the ‘“‘ Perfumery and Kssential Oil Record”’ of March 
1921, page 80, came under notice, wherein appears an 
article on the constitution of piperitone by Messrs. L. 
Givaudan & Co., Vernier, Geneva, Switzerland. This firm 
make certain deductions based on theoretical considerations 
and upon a comparison of the chemical and physical con- 
stants given by Messrs. Wallach, Schimmel & Co., and 
Roberts, for various preparations of /\'-Menthenone-3, and 
mention that very likely piperitone is identical therewith. 


Krom the oxidation products of piperitone the author 
isolated diosphenol, a ketophenol, whose structure is well 
known. It was synthesised by Messrs. Semmler and 
McKenzie in 1906, and by Cusmano in 1913, so that the 
position of the double bond in this body has been established 
beyond doubt. It is as follows, viz.:— 


é | mee) 
7 
on 
CH 
jgt ON 
EL OH, 


As the double bond in this ketophenol is in the first 
position, it naturally follows that it is conclusive evidence 
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of the linkage being in a similar position in the molecule 
of piperitone, as if it were at 4, it could not yield diosphenol 
on oxidation. This decisive evidence is thus recorded in 
this note merely as a preliminary, thereby leaving the 
account of the other interesting acid products of oxidation 
for a Part II communication. 


Experimental, 


104 ces. of piperitone possessing the following characters: 
Boiling point at 760 mm. ... 235° C. (corrected) 
Specific gravity at 15° O. ... 0°9383 
Optical rotation ae desl) OSSOF4e 
Refractive Index at 20° C....  1°4837 


were oxidised at 18° C. with 2% aqueous solution potassium 
permanganate. On completion of the reaction and separa- 
tion of the solution from the manganese sludge, steam was 
blown through it, when 7 grams of a white crystalline 
body were obtained. This material was purified by sub- 
limation, when it was obtained in monoclinic needles 
possessing a mixed odour of mint and menthol. (See Plate 
VII.) . 


The crystals melted at 82° C., and were insoluble in water 
but soluble ina cold 5% aqueous solution sodium hydroxide. 
From the latter they were liberated again on addition of 
dilute acid. They gave a green colouration with ferric 
chloride in alcoholic solution, restored the colour to Schiffs’ 
solution, reduced both ammoniacal silver nitrate and 
Fehling’s solutions, behaviour characteristic of diosphenol. 
It was confirmed by the preparation of the oxime, m. pt. 
125° C., and phenylurethane, m. pt. 41° O. 


On combustion it gave results in accord with the formula 
CioHigO2. The crystals having been proved to be diosphenol,. 
piperitone must necessarily possess the following struc- 
ture-— 
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Toe: 
He — | OH: 

It is therefore, identical with the following :— 
(1) A\'-Menthenone-3 prepared synthetically by Wallach.* 
(2) The ketone found occurring in Japanese Peppermint 

Oil,” identical with (1). 
(3) The ketone found in Camphor Oil, identical with (1).° 
(4) /A\'-Menthenone-3 found in the oil of Cymbopogon 

sennaarensis.* 


The name piperitone takes priority for this ketone, 
/\'-Menthenone-3, as it was first discovered by H.G. Smith, 
F.C.S., in Hucalyptus oils in the year 1900.’ 

I have to express my thanks to Mr. T. C. Roughley, 
Hconomic Zoologist, for the photograph of the crystals of 
diosphenol, and to Mr. F. Morrison, Assistant Chemist, for 
his help in this work. 5 


1 Ann. 862 (1908), p. 271. 

2 Schimmel & Co., Semi-annual Report, Oct. 1910, p. 97. 
3 Gildemeister & Hoffmann, 2nd German edition, p. 482. 
+ Roberts, J. C. S., 107 (1915), 1465. 

> This Journal, Vol. xxxtv, (1900), p. 136. 
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Sublimate of Crystals of Diosphenol from Piperitone. (Nat. size.) 


Photo. by T. C. Roughley. 
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EARTH MOVEMENTS ar BURRINJUCK As RECORDED 
BY HORIZONTAL PENDULUM OBSERVATIONS. 


By Assistant-Professor LEo A. COrTon, M.A., D.Sc. 


[Read before the Royal Society of N. S. Wales, August 3, 1921. | 


THE investigations into the strength of the earth’s crust 
which are being carried out at Burrinjuck were undertaken 
at the suggestion of Dr. W. G. Woolnough who was then 
Assistant-Professor of Geology at the University of Sydney. 
He pointed out that the construction of the Burrinjuck 
Dam would offer a unique opportunity for testing the 
behaviour of the earth’s crust under a fluctuating load of 
considerable magnitude. This project was supported by 
the Australasian Association for the Advancement of 
Science which voted a preliminary grant to start the 
investigation. Professor Woolnough was shortly after- 
wards appointed to the Chair of Geology at Perth and this 
rendered it impossible for him to proceed with the investi- 
gation. 


Some time later the Rev. Father Pigot s.J., who had 
recently returned from Hurope suggested to Professor 
David that certain horizontal pendulums which he had 
seen during his visit abroad would be eminently suitable 
for the Burrinjuck research if they could be procured. 
Professor David therefore approached Geheimrat Helmert 
with a request for the loan of these instruments. The 
request met with a very generous response, and Helmert, 
with the co-operation of Hecker and Wolf, forwarded three 
very valuable instruments for the purpose. These were 
loaned to the Australasian Association for the Advance- 
ment of Science, and were shipped free of charge. 
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One of the three pendulums is that which was employed 
by Hecker at Potsdam in his classical investigation on 
earth tides, and another was used by Schweydar at Heidel- 
berg for the same purpose. These are both of the Rebeur- 
Khlert type. The third instrument is of the Zollner 
suspension type and was specially constructed to Hecker’s 
design. The installation and maintenance of the pendulums 
at Burrinjuck have been provided forunder the joint auspices 
of the State Irrigation Commission and the Australasian 
Association for the Advancement of Science. 


The pendulums are housed in tunnels the sites of which 
were jointly chosen by Professor David, Father Pigot, Mr. 
D. F. Campbell, and the author. These tunnels are placed 
from 20 to 40 feet above the highest water level, and are 
from 60 to 80 feet in length. 


The design of the installation was prepared by Father 
Pigot, who also set up the first of the pendulums in May 
1914. The instruments were finally adjusted by the writer 
and all three were in working order in October of the same 
year. ‘Tbeir care has since been in his charge. 


A preliminary account of the deflections of the earth’s 
crust during the first year of the records has been already 
published’ and it is only necessary to review briefly this 
work. It was pointed out inthis preliminary account that 
four types of earth movements have been recognised. 
These are as follows :— 

(1) Harth tides. (3) Fault movements. 

(2). Harthquakes. (4) Slow deflections of the vertical. 


These movements are briefly discussed in the paper above 
mentioned. This communication is only concerned with 
the movements of the fourth type. The study of these 
indicates that many of them occur synchronously with 


* Leo A. Cotton, ‘‘Some Geo-physical Observations at Burrinjuck.”’ 
This Journal, xxix, 1915, pp. 448—462. 
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changes in the water level and are no doubt connected 
with such changes. Tbe movements of larger amplitude, 
however seem to have another origin. 


Mr. D. F. Campbell the resident engineer at Burrinjuck, 
who has generously devoted much of his leisure to the care 
and maintenance of these instruments, has recently called 
my attention to the fact that these major changes are more 
or less seasonal in character and that they follow the same 
kind of variation as the temperature changes registered by 
a thermometer which had been placed in the concrete dam 
at a distance of 80 feet from the surface. Acting on this 
suggestion I have worked out in detail the changes recorded 
by the pendulum installed at Dale’s tunnel, for the period 
of four years from 1916 to 1919 inclusive. The results are 
represented graphically in figure 1, in which the movement 
of each boom is plotted and compared with the temperature 
curve for the corresponding period. As the temperatures 
are those recorded by a thermometer placed 80 feet within 
the wall of the dam, the temperature variations therefore 
lag some months behind the air temperatures at the surface. 
This is, of course, due to the low heat conductivity of the 
rocks. 

The degree of correspondence between the movements 
of the pendulums and the temperature variations is very 
remarkable, and casts a new light on the movements of the 
outer earth’s crust. 

The scale of the deflections given in figure 1 is different 
for each pendulum boom as will be seen by reference to the 
scale of seconds placed at the left hand side of the diagram. 


The actual amounts of movement measured in seconds 
of arc may be readily obtained from figure 2, in which the 
separate components of the two booms have been com- 
pounded into asingleresultant movement. In this diagram 
the stations marked 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 
correspond to the following dates:— 

J—August 3, 1921. 
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0 corresponds to 20th October, 1915 


uJ at 18th January, 1916 
2 a5 17th February, ,, 
3 me 27th May, ay 
4 9 4th October, ,, 
3D 5 23rd November, ,, 
6 ee 22nd January, 1917 
7 e 2nd May tg 
8 . 9th October, ,, 
9 sis 8th April, 1918 
10 a 17th July, be 


= 
= 

~~ 

~~ 


25th October, ,, 
12 E 2nd February, 1919 


The deflections are all referred to station 0 of the 20th 
of October, 1915, as the standard of reference. The east 
and west deflections are measured horizontally, and the 
north and south deflections vertically as shown by the 
cardinal points on the diagram. The deflections are 
measured in seconds of arc. In order to obtain the direc- 
tion and amount of the tilt corresponding to any of the 
points marked 1, 2, etc., the following procedure is adopted: 
Take for example the deflection for the 8th of April, 1918, 
as recorded at station 9. Join 9to0. The length of the 
joining line is 6°74 divisions and therefore represents a 
deflection of 6°74 seconds of arc. The angle made by the 
line joining 0 and 9 with the horizontal or east direction 
can be measured with a protractor (or calculated from the 
tangent relation) and is thus seen to be 10$ degrees. The 
tilt is therefore 6°74 seconds in a direction east 103 degrees 
south. Similarly for station 2 the tilt can be shown to be 
2°07 seconds in a direction north 123 degrees east; and so on. 


The amount of tilting is very surprising and suggests 
that the rocks are undergoing great strain as the result of 
temperature changes. Hence it is possible that the effect 
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of temperature changes, which is so well recognised as a 
process of weathering, extends far deeper into the earth’s 
crust than has previously been recognised. 


This discovery of the relation between the movements 
of the pendulums and the temperature variations is a most 
important one in connection with the primary investigation 
of the deflections due to the water load; for the movements 
due to the temperature changes are large and must be 
sorted out in order to evaluate correctly the other move- 
ments. 


These relations between the temperature changes and the 
movement of the outer shell of the earth’s crust are very 
interesting in themselves, and the author proposes to 
investigate them further by comparing the underground 
rock temperatures with the insolation at the surface for 
different months of the year. This will, of course, involve 
a detailed study of the topograpby in the immediate neigh- 
bourhood of the pendulum station. ‘This study is now being 
carried out in connection with the geological survey of the 
area. 


The results so far obtained are very encouraging and 
the research promises to provide the most interesting and 
important information with regard to some of the geo- 
physical problems of the earth’s outer crust. 
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RECORDS OF AUSTRALIAN BOTANISTS. 
By J. H. MAIDEN, I.S.0., F.R.S., F.L.S. 


SECOND SUPPLEMENT, 
(Lor First Supplement see Report Aust. Assoc. Adv. of Science 
ATL, p. 224; 7971.9) 


[With Plates VIII, IX.] 


[Read before the Royal Society of N.S. Wales, September 7, 1921. ] 


Prefatory Note.—The list of worthies already recorded 
by me can readily be ascertained by consulting the last 
reference. I use the same numbering (heavier type) in the 
quotation of previous papers, as in the First Supplement. 


ANDERSON WILLIAM ( —1778). See (4), p. 11. 

He was surgeon of Cook’s Third Voyage, which lasted 
from 1776 to 1779, and made a number of botanical en- 
quiries, relatively unimportant if compared with those of 
the First Voyage (Banks and Solander). The expedition 
did not call at the Australian mainland, but at Tasmania. 
He died after “lingering under a consumption for more 
than twelve months.’’ A very full account of what is 
known of himis given by Mr. James Britten in Journ. Bot. 
LIv, 345, and Lv, 54. 


ARMIT, WILLIAM EDINGTON DE MARGRAT (1848 — 1901). 
See (6), p. 374. 

He was born at Liége, Belgium. Additional particulars 
of this botanical collector will be found in the Annual 
Report on British New Guinea from 1st July 1900 to 30th 
June 1901, and at pages xli and xlii will be found additional 
notes. He was Resident Magistrate, Northern Division, 
when he died on 8rd January, 1901. On 20th November, 
1895 he became Sub-collector of Customs, etc., at Samarai. 
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He retired towards the end of 1897, but was re-appointed 
to the public service in charge of the Northern Division 
during 1899. He communicated a good deal of useful 
information concerning New Guinea to Australian news- 
papers, particularly the Melbourne Argus and Age. 


BAUER, FERDINAND (1760 — 1826). 


In my ‘‘Sir Joseph Banks ’”’ (1909), I have given all the 
details I could get together of the life and work of this 
eminent botanical artist. [See also particulars in the same 
work of his distinguished brother, Francis (1758 — 1840) |. 
He was in the employment of Sir Joseph Banks, and was 
the coadjutor of Robert Brown in Australia, 1800-5. Valu- 
able supplementary information to that given above, will 
be found in ‘‘Ferdinand Bauer’s drawings of Australian 
plants,”’ by James Britten, in Journ. Bot., April 1909, p. 
140. 


LEWIN, J. W. (? 1770 — 1819) See (4), p. 110. 


I have a list of such of Lewin’s drawings referred to, 
formerly the property of the late Hon. P. G. King, M.L.c. 
They are also valuable because of their association with 
Allan Cunningham. There are some details concerning 
him in William Dixson’s ‘‘Notes on Australian Artists,”’’ 
Journ. Roy. Aust. Hist. Soc., V, 236, 1919). See also 
various volumes Hist. Rec. N.S.W. and Hist. Rec. Austral. 


AUSTIN, ROBERT. 


Mr. James Drummond reported on the coilections of 
plants made by Assistant Surveyor Robert Austin, dated 
at *“‘Hawthornden Farm (W.A.), April 16th 1855,’’ pp. 
272-3, Vol. 26 for the year 1856 (Journ. Roy. Geog. Soc.) I 
am indebted to Mr. Thomas Gill, c.M.G., for this reference. 
The plants were 54 in number, not in a good state of 
preservation. The letter is, however, in general terms, 
only two or three botanical names being given. The plants 
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seem to have been obtained from north of Perth, towards 
the Murchison. 


Mr. H.S. King, the Surveyor General of Western Aus- 
tralia, has been kind enough to favour me with a list of 
the districts in which he worked, compiled from various 
plans and field books. In addition, he conducted an im- 
portant exploring expedition, leaving Perth in June 1854, 
when he explored the country between Toodyay and the 
Upper Murchison. 


BAILEY, FREDERICK MANSON (1827 — 1915). 

The eminence of this doyen of Australian botanists, from 
Mueller’s to his own death, makes an extended notice at 
this place unnecessary, since his life and work are well 
known. He was born in Hackney, London, on 8th March, 
1827, and died in Brisbane, 25th June, 1915. He was the 
son of John Bailey, one of the earliest of South Australian 
horticulturists, who arrived in that Province in 1839. The 
subject of this notice left South Australia after a few 
years, went to Victoria mining, and afterwards to New 
Zealand. He came to Queensland in 1861, then recently 
separated from New South Wales, but it was not until 1875 
that he had a chance of utilizing his botanical knowledge, 
when, the Queensland Government having appointed a 
Board to enquire into the causes affecting live stock and 
plants, he received his first botanical appointment. His 
early work dealt with grasses and ferns. Subsequently he 
was placed in charge of the botanical section of the Queens- 
land Museum, and in 1881 he was appointed Colonial 
Botanist of Queensland, a post he held till his death. His 
work was chiefly on Queensland plants, and the results of 
many of his separate papers will be found in his “‘Queens- 
land Flora,’”’ a work which incorporates Bentham’s ‘‘Flora 
Australiensis’’ so far as plants from that State are con- 
cerned. A full account of his career, and a bibliography 
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of his works, will be found in Proc. Roy. Soc. Q., XXVIII, 
1916. He leaves the reputation of an entirely efficient 
public servant, and of a most lovable man. 


BETCHE, Ernst, (1851 - 1913). 


Born 31st December, 1851, at Potsdam near Berlin, died 
28th June, 1913 at Sydney. Oollector, Botanic Gardens, 
Sydney, 26th September 1881, and nominated by me Botani- 
cal Assistant, 3rd March 1897, a post he held until his death. 
He suffered from ill-health all his life, and so personally 
was not known to very many, but he was a sound botanist 
and left a permanent mark on the flora of New South Wales. 
I published an account of his career at p. 14 of my 1913 
Report of the Botanic Gardens, Sydney, to which my 
readers are referred. After his death there was published 
the ‘‘Oensus of New South Wales Plants,” (in 1916) a work 
on which he and I had been engaged for many years. 


BRADLEY, HENRY HouGHtTon (1845 — 1918). 


He was born in Surry Hills, Sydney, 4th November 1845, 
and died at “‘Grantham,’’ North Sydney (the former home 
of Admiral P. P. King, R.N.) on 23rd November 1918. He 
distinguished himself in various walks of life. He wasa 
leading solicitor, succeeding his father, not only as head of 
the long-established firm in Margaret Street, Sydney, but’ 
also in his love for horticulture, and capacity for improving 
bulbous plants. His horticultural eminence, for he was the 
- most distinguished Australian horticulturist of his time, 
overshadowed his botanical side, for he was well versed in 
the literature and practice of hybridisation and genetics. 
One of his few papers is entitled ‘‘ Hybridising at the 
Antipodes,’’ Report of the 3rd Int. Conf. 1906 on Genetics, 
published in the Journ. Royal Hort. Soc., pp. 388 — 400. 
Mr. Bradley’s paper deals with Narcissus, Hippeastrum, 
Gloriosa, Liliwm, Sporting, Graft-hybridisation and Bi- 
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geners. He was awarded at the Paris meeting (4th Int. 
Conf. on Genetics, 1911) the Mendel medal struck in con- 
nection with that conference. 


In his younger days he was an authority on the subject 
of spiders and their architecture, and was an original 
member of the Hntomological Society of N. S. Wales, con- 
tributing to its Proceedings and to the first volume of those 
of the Linnean Society of N.S. Wales. He was an Hlective 
Trustee of the Australian Museum from 7th November, 
1878, and succeeded Dr. J. C. Cox as Crown Trustee, an 
office he held until his death. ; 


He was Honorary Secretary of the Horticultural Society 
of New South Wales from 1893 to the last year of his life, 
when he was President. His garden at “‘ Grantham ”’ was 
a marvellous gardeners’ garden, and earnest students of 
horticulture were always welcome. His unique collection 
of Crinums and Hippeastrums which embodied much of his 
work of later years, was presented by Mrs. Bradley to the 
Botanic Gardens, Sydney. He sternly forbade publication 
of any notices in which his name appeared, under pain of 
exclusion from his wonderful garden. A sympathetic notice 
by Henry Selkirk (one of his co-workers) will be found in 
the Sydney Mail for 5th February, 1919. See also a note 
in my Report of the Botanic Gardens, Sydney, for the year 
1918. 


OALEY, GEORGE (177—- 1829). See (1), p. 94, (4), p. 18, 
also my “Sir Joseph Banks,”’ p. 127. 

He was a most eminent botanical observer, though the 
identity of many of his plants has been lost through the 
incorporation of them in the collections made by and under 
the auspices of Robert Brown, his superior officer, during 
the first four years (1800-4) of their combined stay in Aus- 
tralia, Caley remaining on till 1810. We know Caley’s 
small handwriting on his very small labels (paper was very 
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scarce then), and it is very desirable we should trace his 
collecting localities. 


Iam indebted to Mr. Henry Selkirk for a Surveyor’s 
record of Oaley’s land at Parramatta, which was his 
principal headquarters when in the Colony. 


For notes on Oaley’s journeys in the present Camden and 
Oaks districts, see R. H. Cambage in Proc. Linn. Soc. 
N.S.W., xxxvi, 545, (1911), and my ‘Sir Joseph Banks,’’ 
p. 132. 


An article, ‘‘George Caley, an early botanist’’ by 
Captain J. H. Watson, will be found in the *‘ Sydney Morn- 
ing Herald” of 18th July, 1914. 


A name association with Caley is Pendle Hill, via Went- 
worthville near Parramatta, where there is a Post Office. 
Pendle Hill and Pendleton are near Manchester, Hngland. 
Another association is with the Middleton (Lancashire) 
Botanical Society, one of the celebrated scientific societies 
of working men for which the north of England is famous. 
The Society is still doing excellent work. Caley lived at 
Middleton when a boy and rejoined the Society on his 
return from New South Wales (‘‘Sir Joseph Banks,”’ pp. 
$27, 139). 


As regards the monument of stones on the Blue Moun- 
tains known in the early days as “‘Caley’s Repulse,”’ see 
my “Sir Joseph Banks,” p.133. In the “‘N.S.W. Calendar’’ 
for 1833, in the Itinerary of Roads at p. 109 we have “* 49 
m. (from Sydney). A pile of stones called Caley’s Repulse, 
well known in the history of this (Blue Mountains) road.” 
It received this name from Macquarie, and the name has 
erroneously adhered to it to this day. The heap of stones. 
or a cairn is in the vicinity of Linden, and was probably 
erected by Bass or Hacking, but they left no record of 
having done so. 
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CRAWFORD, ALEXANDER ROBERT (1840 — 1912). 


Born in Dublin, Ireland, 21st February, 1840, died at 
Moona Plains, Walcha, N.S.W., 27th March 1912, and 
buried at Walcha. Both his parents came from the north 
of Ireland, and he managed Cunderang Station for his 
uncle, Mr. Richard Hill, for many years before he took up 
collecting for the late Baron von Mueller. Mueller was so 
pleased with his work that he asked him to go to Western 
Australia to collect, but this was declined. Jam indebted 
to his brother, Mr. Guy H. Crawford, for these details. 
Mueller valued his work highly, and quoted him in his 
“Select Extra-tropical Plants.’’ After Mueller’s death in 
1896, I got into touch with him through Mr. J. F. Campbell, 
L.S., and my relations with him were very pleasant and 
continued till the close of his life. I found him a critical 
observer, and he made many critical observations, par- 
ticularly on grasses and Eucalypts. He discovered HE. 
globulus in New England, and a specimen of his notes will 
be found in my ‘‘Critical Revision ’’ of the genus, Part IT, 
p. 66, under E. obliqua, but he did not publish, so far as I 
am aware. Any specimens he sent to me are in the 
National Herbarium, Sydney. | 


FISHER, WILLIAM RoGERS (1846 — 1910). 


This is one of the few instances in which an Australian 
has gone to Britain and has very highly distinguished him- 
self in botanical and cognate matters. Mr. Fisher was 
born in 1846 in Sydney, where his father, F. Fisher, was 
Crown Solicitor in 1835 and 1836, but afterwards became 
the first Attorney General of New Zealand in 1841, but he 
held the post for only three months. The son was educated 
at Cambridge, and afterwards entered the Indian Forest 
Service, becoming subsequently Professor of Forestry in 
the Royal Indian Engineering Oollege at Cooper’s Hill, 
Hngland. He co-operated with Dr. Schlich in bringing out 
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Vols. Iv and v of the latter’s Manual of Forestry, and it is 
perhaps in connection with this work that he is best known 
to Australians. He died on 13th November 1910, and there 
are lengthy notices of him in “‘Nature’’ for 24th November 
and the ‘‘Gardeners’ Chronicle’’ for 26th November, the 
latter containing a portrait. He wasa most distinguished 
man, but was very little known in his native country, 
partly because it does not appear that he returned to 
Australia after his departure for Kngland in his youth. 


FITZALAN, HuGENE F. A. (1830 — 1911). 

He was botanical collector in Lieut. J. W. Smith’s 
Expedition to the Estuary of the Burdekin River, Q., in the 
year 1860. An account of the plants is contained in the 
following :— 

1. ‘‘Essay on the plants collected by Mr. Hugene Fitz- 
alan during Lt. Smith’s Expedition to. . . the Burdekin,”’ 
Melbourne, 1860, fcp. This report is referred to in the 
Gardeners’ Chronicle, 29th September, 1861, p. 868. 


2. ‘‘Report of the Proceedings of the Queensland Govern- 
ment Schooner ‘Spitfire’ in search of the mouth of the 
River Burdekin on the north-eastern coast of Australia; 
and of the Exploration of a portion of that coast extending 
from Gloucester Island to Halifax Bay.’’ Published by 
authority, Pugh’s Printing Office, Brisbane, 1860. 


Mr. J. W. Smith, R.N., Commanding the Expedition, Mr. 
Fitzallan (so spelt) ‘‘ Botanical Oollector.’’? Places men- 
tioned, M. Island, Cumberland Group, Port Molle. The 
publication contains a list of specimens (130) collected by 
Mr. Fitzalan, roughly classified by Mr. Walter Hill, Botanic 
Gardens, Brisbane. The object of the Hxpedition was the 
desire of the new Government (Queensland had just been 
separated from New South Wales) to find a port suitable 
for the trade of the Kennedy district, and Port Denison 
(Bowen) was fixed upon. 
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Mueller described a number of Fitzalan’s plants, and he 
is commemorated by the following interesting species :— 
Gardenia Fitzalani F.v.M. = Randia Fitzalani F.v.M.; 
Psychotria Fitzalani Benth.; Eulophia Fitzalani ¥.v.M.; 
Ficus Fitzalani Miq. = ?; Eria Fitzalani, Dendrobium 
Fitzalani. Mr. Fitzalan told me that he collected for 
Mueller until the completion of Bentham’s °“‘ Flora Aus- 
traliensis.”’ 


Lieut. Smith was a marine surveyor borrowed by the 
Queensland Government from one of H.M’s. surveying 
ships then in Sydney Harbour. Mr. Fitzalan’s account of 
the expedition appeared in the ‘* Brisbane Courier’’ of 1st 
September 1861, and in the Sydney papers a little later. 


The latter was born 12th July, 1830, at Londonderry, 
Ireland, son of an architect who died young, and was trained 
in the gardens of the Harl of Enniskillen, and at Veitch’s 
of London. He came out to Victoria in 1849 and had com- 
missions to bring out certain plants. He first came to 
Geelong, where the merchants of that town were then 
beginning to form homes, and he laid out places, also in 
Melbourne. He went to Queensland on 6th December, 
1859, establishing a seed and plant shop in Edward Street, 
Brisbane. (It is worthy of mention that F. M. Bailey went 
into the same class of business in the same street, two 
years later). Port Denison (Bowen) then (1862) became 
his headquarters, of which he was one of the pioneers. He 
principally collected here, and formed a large nursery 
garden and made excursions to the unknown bush at 
intervals. It was his local reputation which caused him 
to be selected as Collector to Lieut. Smith’s Expedition. 
He knew Morrill or Murrells (recovered from the natives, 
see (6), p. 383), and composed some lines on his adventures, 
particulars of which he received from Morrill himself. He 
told me that at one time he often broke into verse. He 
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walked up the coast from Bowen and stated that he ‘“‘knew 
every nook and corner to Cape York.’’ In 1887 he moved 
to Cairns and exported large numbers of orchids, palms, 
palm-seeds, ferns and other plants during the ten years he 
lived there. He retired to Loch Street, South Brisbane, 
where he lived with his daughter (Mrs. R. R. Robinson) 
until his death on 22nd June, 1911. The photograph which 
is reproduced was taken in 1909. He was one of those 
botanical pioneers to whom Australian, and particularly 
Queensland botany owes much. Many of the personal 
notes above I obtained from Mr. Fitzalan himself, and 
from his daughter. 


FOELSCHE, PAUL HEINRICH MatTrTutias (1831 — 1914). 


He was born at Moorburg, near Hamburg, Germany, 30th 
March 1831, and died at Darwin, Northern Territory, 31st 
January, 1914. He became a naturalised British subject 
on 9th December, 1869, having previously resided in South 
Australia for fifteen years, joining the police in 1853 or 
1854. He was made a Companion of the Imperial Service 
Order in 1904. He joined the police force of the Northern 
Territory in 1870, and spent the rest of his life there, hold- 
ing the office of Inspector of Police for very many years. 
He thus possessed unique opportunities for acquiring a 
knowledge of the aborigines, and being an excellent photo- 
grapher, he acquired a remarkable collection of negatives 
of them. He wrote some papers in regard to them, chiefly 
in the journals of geographical societies. For some photo- 
graphs of the Northern Territory aborigines he received a 
‘“magnificent gold hunting: watch and signed enlarged 
photograph of the Kaiser.”” He becamea useful botanical 
collector and correspondent for Mueller, who (amongst 
other species) named Eucalyptus Foelscheana, a well 
known Northern Territory tree, after him. The photograph 
was taken'‘early in 1884. | 
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GUILFOYLE, WILLIAM RoBERT (1840 — 1912). 


He was the doyen of Australian landscape gardeners, and 
I enjoyed his warm friendship for many years. Once, 
when in a reminiscent mood, he wrote down for me an 
account of the principal events in his life. 


He was born on the 8th December, 1840 at Chelsea, 
London, three doors from the house where iis mother and 
grandmother were both born. His father was Mr. Michael 
Guilfoyle, for many years one of our best nurserymen and 
landscape gardeners, who arrived inSydney in 1851 or 1852 
and at once established a nursery at Redfern. The spot 
is now occupied as a Sports Ground and faces the big sand- 
hill, which is surmounted by the Roman Catholic Church 
of Mount Carmel. Mr. Guilfoyle told me there were only 
a few huts on that hill when his father lived on the flat. 
When the gold discoveries took place Mr. Michael Guil- 
foyle’s men deserted him, and he had to abandon the nur- 
sery. He then laid out Greenoaks for Mr. T. 8S. Mort, and 
when that work was finished he established a nursery at 
Double Bay, Sydney, which made his name famous. He 
brought together a wonderful collection of plants from all 
parts of the world. He also did good work in making 
Australian and Pacific Island plants better known in many 
parts of the world. At the same time that he owned the 
Double Bay nursery, he laid out scores of other gardens 
around Sydney and in the country. He obtained his train- 
ing in Kngland under Joseph Knight of the Royal Exotic 
Nursery, King’s Road, Chelsea, which was subsequently 
Veitch’s establishment. Mr. Knight had such a belief in 
Mr. Michael Guilfoyle’s abilities that he sent him to many 
parts of the Kingdom to lay out or remodel parks and 
gardens frequently without even inspecting his work. Two 
of his sons followed in their father’s footsteps, William, the 
subject of this notice, and John, who was in charge of the 
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parks and gardens controlled by the Metropolitan Parks 
Board of Melbourne, but he was an exceedingly strict man, 
treating his sons with Spartan severity, and both of them 
informed me that he never gave his sons a single lesson in 
landscape work. 

William was privately cducated by his uncle, Mr. Louis 
Delafosse, and also at Lyndhurst College, Glebe, while he 
was much indebted in his studies to William Sharpe Macleay 
and John McGillivray, both of Sydney. Glad to leave his 
father’s nursery at Double Bay, he in 1868 accepted the 
invitation of Commodore Rowley Lambert to accompany 
him in H.M.S. “Challenger ’’ to the South Sea Islands. A 
dozen Wardian cases were supplied by Mr. Charles Moore, 
then Director of the Sydney Botanic Gardens, and they 
were filled by Mr. W. R. Guilfoyle with most valuable 
plants. On that cruise Mr. Guilfoyle discovered plants 
which were eagerly sought after as acquisitions to horti- 
culture. On his return, Mr. Moore selected six of the 
Wardian cases for the Sydney Botanic Gardens, and handed 
over the other six to Mr. Michael Guilfoyle as an act of 
grace. He published some articles ‘A botanical tour 
amongst South Sea Islands ”’ in the ‘““Sydney Mail’’ in 1868. 


In the following year, 1869, Mr. W. R. Guilfoyle settled 
on the Tweed River on some large blocks of sugar land 
that his father had purchased. He remained on the Tweed 
for four years. In 1878 he received the offer of the Direc- 
torship of the Melbourne Botanic Gardens, and entered on 
his duties on the 21st July of that year. His valuable 
work in the remodelling of the Melbourne Botanic Gardens 
is known to everybody, and is his monument. 


In 1896 he made an extensive tour of Kurope and some 
records of what he saw will be foundin aseries of twenty- 
four articles from 1897 onwards, which appeared in the 
** Bankers’ Magazine of Australasia.”’ 

K—September 7, 1921. 
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Although not an actual native of Sydney, his boyhood’s 
days were spent there, and he lived in Sydney and New 
South Wales until he attained the age of 33 years. From 
time to time he paid visits to Sydney, and while entirely 
loyal to the city which gave him the chance to carry out 
his life work, he never faltered in his affection for the older 
city, and used to break into poetry as he spoke of “the 
dear old Sydney Garden.’’ He was a strong personality, and 
the vehemence of his affection to his friends can readily 
be traced to some of his Celtic forbears. 


See also ‘‘Men of the time in Australia (Victorian Series), 
2nd Hdition, 1882. He is commemorated by the genus 
Guilfoylea (Mueller), Melodinus Guilfoylei F.v.M., Epi- 
pogon Guilfoylei F.v.M. = E. nutans Lindl., Eucalyptus 
Guilfoylei Maiden. See also in the “*Victorian Naturalist,”’ 
‘‘A new Victorian Clematis,’ (xv, 97); ‘‘An unrecorded 
species of Bursaria,”’ (xvil, 42). 


HeLMs, RicHarp (1842 — 1914), 


There is such an admirable necrology of this well known 
naturalist in the Presidential Address of Mr. Charles 
Hedley, (this Journal, xi1x, 11, 1915), that I will content 
myself with reproducing a brief note I received from his 
daughter a few days after his death. He was an excellent 
botanical collector, his best work being done in connection 
with the Hlder Exploring Expedition, and his photograph 
reproduced, was taken at that time. 


‘*He was born at Altona, Germany, on December 12th, 
1842, and came out to Victoria in 1858-9. After two or 
three years he went to New Zealand (Dunedin), after a few 
years there returning again to Victoria. About 1869 he 
returned again to New Zealand and settled in Greymouth, 
where he married in 1878. In 1887 he came to Sydney 
and made trips to Mount Kosciusko for the Australian 
Museum. He was Naturalist to the Hlder Exploring 
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Hxpedition of 1891. In 1895 he again visited Greymouth 
fora short time. In the same year he went to West Aus- 
tralia on the staff of the Department of Agriculture, where 
he remained until 1900. Then he came back to Sydney 
where he has since lived continuously except for a six 
weeks’ visit to New Guinea and Solomon Islands, from 
which he returned ill and died a week later on July 17th, 
1914.” 


JOHNSTON, ROBERT MACKENZIE (1845 — 1918). 

Born at Oonnage, Invernesshire, Scotland; died at 
Hobart, March 1918. He was Registrar General and 
Government Statistician of Tasmania for many years, and 
one of her best known scientific men. In 1893 he published 
a ‘* Reference list of various books and memoirs on scien- 
tific and social and on economic subjects, written and 
published since the year 1873.” It contains 102 items. 
His most important work is a large quarto entitled 
‘*Systematic account of the geology of Tasmania.’’ In 
Natural History subjects he wrote on geology and palzon- 
tology, fishes, molluscs and plants. There is an obituary 
notice, and list of papers contributed to that Society, in 
** Papers and Proc. Roy. Soc. Tas.”’ for 1918, p. 136, which 
has 103 items. He died in March 1918. 


LAUTERER, Dr. JoSEPH (1848—1911). 


He was born on 18th November, 1848 at Freiburg in 
Baden, Germany, and died at South Brisbane, 29th July, 
1911. Heserved asa surgeon in the Franco-Prussian War. 
He published “‘ Excursions Flora von Freiburg und seine 
Umgebung,”’ pp. 224 with 24 text figures, Freiburg, 1874. 
He arrived in Australia in March 1885, and after residing 
on the Blue Mountains, N.S.W., he left for Queensland in 
the following November, and remained there till his death. 
He interested himself in the vegetation of the neighbour- 
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hood of Brisbane, and also made some chemical investiga- 
tions into plant froducts, e.g., the gums and resins, and 
also into Macrozamia poisoning. His papers were published 
as a supplement to F. M. Bailey’s Botany Bulletins, and 
also in Journ. Roy. Soc. Q., of which he had been President. 
He was an excellent linguist and student of languages, and 
a public spirited man. He left no children, but his adopted 
son, Mr. William Lauterer Taylor, servedin the A.I.F. and 
was badly gassed in Belgium. : 


MoRRISON, ALEXANDER (1849 — 1913). 


He was born at Wester Dalmeny, near Edinburgh, on 
15th March 1849, died at Cheltenham, near Melbourne, 7th 
December 1913, and was interred in the Kew Cemetery. 
There is a biographical notice in ‘‘ Journ. Nat. Hist. and Sci. 
Soc. of W.A.”’ Vol. v, p.108. Ill health dogged him nearly 
the whole of his life. He graduated in medicine at Hdin- 
burgh. He was in medical practice in Victoria (chiefly in 
East Melbourne) for a number of years. In the early 
nineties he again travelled for the benefit of his health, 
and went to the New Hebrides (he dwelt, amongst other 
places, at Havannah Harbour and Hfate), and sent plants 
to Mueller. Thence he went to Western Australia, and 
did admirable work in his capacity (almost honorary) of 
Government Botanist. He did not write much, but always. 
effectively, and most of his botanical papers are in the 
journal which contained his obituary notice, and also in the 
‘*Year-book of Western Australia. He was a contributor 
to the ‘‘ Victorian Naturalist, and two of his papers are 
‘‘New Victorian Micro-fungi’’ (x, 90, 119), and “Some 
plants found growing at mouth of River Yarra and at. 
Werribee”’ (xv, 87). He was a charming man, full of inform- 
ation, and anxious to impart it, and Australian science has 
to deplore that the state of his health did not permit him 
to publish more. 
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NELSON, DAVID ( — 1789). See (4), p. 23. 


Botanical collector and coadjutor of William Anderson 
in Cook’s Third Voyage. He collected in Tasmania. His 
non-Australian plants were much more important. See 
supplementary information concerning him by Mr. James 
Britten, ‘‘ Journal of Botany, Liv, p. 351. 


PHILLIPS, WILLIAM (1803 — 1871). 


Born in Norwich, England, April 1803, died at Regent 
Street, Sydney, June 1871. Arrived in Sydney 1842; devoted 
himself to the study of botany. Became in 1844 an intimate 
friend of Dr. Leichhardt, whose “‘ Journal of Hxpedition to 
Port Essington ’’ he prepared for the press, and Leichhardt 
endeavoured to persuade him to accompany him on his last 
journey. Being an excellent artist, he executed the 
botanical drawings which were used by Mr. Charles Moore 
to illustrate the lectures on botany delivered by him at the 
Sydney Botanic Gardens in the fifties. His skill as an 
artist and earnestness as a student of botany may be seen 
in his annotated copy of Brown’s *‘ Flora Nove Hollandiz,”’ 
in the Library of the Botanic Gardens (presented by Mr: 
Yarrington). Mr. Phillips made extensive collections of 
plants in the neighbourhood of Sydney and on the Blue 
Mountains, which he sent to various museums and botanists 
in Kurope. He was an excellent classical scholar and 
schoolmaster. Mr. Phillips was a close friend of Major R. 
Lynd, with whom he shared Leichhardt’s friendship. Hor 
most of the above particulars [ am indebted to my friend, 
the Rev. W. H. 1. Yarrington, M.a., Mr. Phillips’ nephew. 
Professor W, H. Harvey named a sea-weed, Hypocalymna 
Phillipsii in his honour. 

READER, F. M. (2? 1850 — 1911). 
He was born in Berlin about 1850, and was an industrious 


and accurate botanist who chiefly worked on the elucida- 
tion of the flora of Victoria. He died in March, 1911. 
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So far as I know, he published only in the ‘ Victorian 
Naturalist,’’ (Melbourne). See “* The phanerogamous plants 
of Studley Park, Kew, near Melbourne,” Vol. 1, 172; 11, 24, 
36. His ‘Contributions to the Flora of Victoria’’ will be 
found from No. 1 in Vol. x1, p. 146, to No. 17, Vol. xxi, 
p. 89. His later years were spent at Dimboola, Victoria. 


SMITH, CHARLOTTE, Mrs. (FI. 1839, but she must have 
worked until at least 1855—when Harvey was in 


Tasmania). 
Britten and Boulger in “‘Some little known British 


Botanists ’’ in Journ. Bot. L, 195, havea note which throws 
light on the references ‘“‘Smith, Charlotte,’’ and ‘‘ Smith 
McDonald”’ in (4), p. 27. They appear to be the same. 
There is another Mrs. Smith quoted by me, but she was 
née Mary Ballantyne. 


SOLANDER, DANIEL (1733 — 1782). See my “Sir Joseph 
Banks.”’ p. 73 and (1), p. 81. 


An account of the Banks and Solander New Zealand 
plants will be found in the Preface to Hooker’s ‘‘Handbook ~ 
of the New Zealand Flora,’’ p. 9. 


‘‘An interesting incident connected with this establish- 
ment (Bergielund Botanic Garden, Sweden) was the gift in 
1808 of £250 by Sir Joseph Banks, Bt., F.R.s., the income 
to increase the professional stipend, but with the proviso 
that the annual return should be enjoyed during life by 
Fru A. M. Idman, a relative (married sister) of Daniel 
Solander,. Banks’ fellow-traveller and afterwards his libra- 
rian. The lady died in the same year, 1808, so the incre- 
ment came at once to augment Swartz’ modest salary.’’ 
(‘“‘ Kew Bulletin, No. 4, 1915, p. 182). 


There are two monuments to Solander, one in Kngland 
and the other in New South Wales. As regards the former, 
the Linnean Society of London has a photograph of a 
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memorial erected in 1914 by the Royal Academy of Sciences 
Stockholm, in the Swedish Cemetery at Woking (Brook- 
wood), consisting of a headstone of Swedish granite, 
inscribed ‘‘ Kungliga Vetenskapsakademien reste varden 
1914. Daniel Solander 1733 — 1782.’’ An account of this 
monument will be found in ‘** Nature,’’ 4th March, 1915, 
p. 13. There is a striking portrait of Solander by John 
Zoffany in the possession of the Society, and a copy of an 
engraving of the same in the possession of the Linnean 
Society of New South Wales. 


The New South Wales monument erected.at Kurnell, 
Botany Bay, also consists of an obelisk, and bears the 
following inscriptions:—On the front side: ‘‘ This Monu- 
ment was erected to the memory of the Swedish Scientist 
Daniel Carl Solander, who landed with Captain Cook and 
Joseph Banks at Botany Bay on the 29th of April, 1770.” 
On the reverse side, looking towards the water, is written: 
** Hrected by his countrymen in Australia, August 1914.”’ 


SONDER, O. W. (?1812— 1881). 


He died at Hamburg, Germany, 21st, November, 1881, 
having been, for over 30 years, a leading pharmacist of 
that city. His name will ever be associated with the 
botany of Australia and South Africa. In 1844 he described, 
for Lehmann’s ‘‘ Plantee Preissianze ’’ (Western Australian 
plants), the important families of Epacridese and Stylidee, 
and also the Alge. Algee had a special attraction for him 
and he co-operated with W. H. Harvey in regard to such 
plants from both Australia and South Africa. In the 
latter’s ‘*Phycologia Australica”’ we have figured Hrythro- 
clonium Sonderi Harv., Caulerpa Sonderi F.v.M., and 
Cystophora Sonderi J. Ag. In 1871 he contributed a paper 
**Die Algen des tropischen Australiens”’ (Abh. Ges. Hamb., 
v, Hamburg, 4to.). His botanical activities were by no 
means confined to those already indicated, and no doubt 
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an adequate necrology of him was published. He co-oper- 
ated with Harvey in the latter’s “‘Flora Capensis.’’ He is 
commemorated by the following Australian plants :—Aster 
Sonderi F.v.M. = Olearia grandifiora Hook.; Calocephalus 
Sonderi F.v.M.; Helichrysum Sonderi F.v.M. = Ixioloena 
tomentosa Sond. and Muell.; Coleostylis Sonderi F.v.M.= 
Levenhookia Sonderi F.v.M.; Styphelia Sonderi F.v.M. 


= Astroloma conostephioides F.v.M.; Xerotes Sonderi 
K.v.M. 


VERREAUX, JULES P. 


The following note usefully supplements those given in 
(7), p. 153. Itis taken from ‘‘ Southey on Colonial Wools,” 
London, 1851, foot note to p. 119, and I am indebted to 
Mr. Thomas Gill, c.M.G., of Adelaide, for it :— 

‘“ Besides the names of botanists already mentioned, it may be 
proper to add that M. Jules Verreaux, a Frenchman, who has for 
the last five years been travelling in Australia and Van Diemen’s 
Land, has just returned to Paris with a collection of more than 
115,000 specimens of natural history, among which are many 
species hitherto unknown. This gentleman was sent out upon 
this special mission by the Directors of the Museum of Natural 
History in Paris, and his valuable collection is now deposited in 
their establishment. The readers will have been prepared to 
admit that the scope for researches of this kind in Australia is 
almost unbounded; and although in Van Diemen’s Land, Labil- 
lardiere, Brown and Cunningham preceded the new commissioner, - 
sent out by a learned corporation in France, and there Jaboured 
with great assiduity, even after the results of their studies were 
made known, it was on all hands acknowledged that ample room 
was still left for future gleanings. It is, however, most fervently 
to be hoped that M. Jules Verreaux will have extended his 
researches to other subjects besides those connected with Natural 
History, as his illustrious companion, M. Alcide D’Orbigny, did 
when he was sent out on a similar mission by the same parties to 


Peru.” 


Journal Royal Society of N.S.W., Vol. LV., 1921. Plate VIII. 
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Warren, T. R. C. 


The initials of this gentleman are given as above in (9), 
p. 26, but they are R. T. R. G. according to a note in the 
““Western Mail’ of 28th August 1919, where it is stated 
that in January 1842, Mr. Walter published the usual 
official note giving intention of his leaving Western Aus- — 
tralia at the first opportunity. What his subsequent move- 
ments were, I know not. 


WaTLING, THOMAS. See (1), p. 128. 


He was the author of ‘‘Letters from an Hxile at Botany 
Bay to his aunt in Dumfries; giving a particular account 
of the settlement of New South Wales, with the Manners 
and Customs of the Inhabitants.” (12mo., pp. iv, 128. 
Penrith, printed by Ann Bell, 1794). 


The writer, who styles himself °‘ Principal Limner in New 
South Wales,’’ was extremely anxious to deserve better of 
his country, and proposed, with due deference under the 
patronage of an [Impartial Public, the execution of a Pic- 
turesque Description of that Colony ina highly finished set 
of drawings, done faithfully upon the spots, in mezzo, aqua- 
tinta, or water colours. (‘History of N.S.W. from the 
Records,”’ by G. B. Barton, Vol. 1, 585, 1889). 


There are some additional details concerning Watling in 
William Dixson’s ‘‘ Notes on Australian Artists,’’ (Journ. 
Roy. Aust. Hist. Soc., v, 227, 1919). 


WATTS, WILLIAM WALTER (1856 — 1920). 


An account of his life and work will be found in the 
Presidential Address of Mr, James Nangle (this Journal, 
Vol. Liv, 3. 1921). A portrait of him will be found in ‘*The 
Presbyterian ”’ for October, 1920. 
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THE ESSENTIAL OIL OF LEPTOSPERMUM 
FLAVESCENS (SMITH). 


By A. R. PENFOLD, F.C.S. 


[Read before the Royal Society of N. 8S. Wales, October 5, 1921. ] 


THE essential oils described in this paper are those obtained 
by distilling the leaves and terminal branchlets of the tea 
tree described by Smith in Transactions of the Linnean 
Society, Vol. 111, (1797), page 262. It is a tall, graceful 
shrub, varying from about four to twelve feet in height, 
found growing extensively in the coastal and mountain 
districts within about 100 miles of Sydney. It is one of 
the commonest of our tea trees, and it is somewhat sur- 
prising that its essential oil has not previously been inves- 
tigated. At various periods of the year, and from shrubs 
growing in different localities, a pleasant faint lemon-like 
odour is detected upon crushing the leaves. ‘This is shown 
in this paper to be due to small amounts of the aldehyde, 
citral, varying from 0°257% to 0°75. Leaves and terminal 
branchlets were obtained from a number of distinct 
localities, such as Longueville (Lane Cove River, Sydney), 
Kuring-gai ‘on the Northern Line, 25 miles from Sydney, 
Hill Top, southern district, N.S.W., 80 miles, and Black- 
heath on the Blue Mountains, 75 miles from Sydney. 


The Essential Oil. 

The oils obtained from the different consignments of . 
leaves of this species were of a deep yellow to greenish- 
brown colour, somewhat viscous and possessing a pleasant 
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distinctive odour of terpene bodies, modified by small 
amounts of alcoholic constituents and citral. 


Altogether 1,210 tbs. of leaves and terminal branchlets, 
cut as for commercial distillation, were distilled, and gave 
an average percentage yield of 0°87%, varying from 0°67 to 
1°1%, according to time of year. 


The principal constituents of the oil so far determined 
are 


(1) The dextro-rotatory bicyclic sesquiterpene alcohol 
eudesmol, both solid and so-called liquid forms. 


(2 and 3) A mixture of dextro-rotatory sesquiterpenes, 

the one occurring in greatest quantity being con- 

sidered identical with ecudesmene and the other 
aromadendrene., 

(4) 8 Pinene. 

(5) a Pinene. 

(6) A liquid phenol, OuHO., giving an orange-red 
colouration with ferric chloride in alcoholic solu- 
tion. 

(7) Citral. 


(8) Small amounts, not exceeding about 57%, of uniden- 
tified alcoholic bodies. 


Although the oil has never been distilled for commercial 
purposes, the writer considers it possesses certain economic 
possibilities, particularly in view of the large percentage 
of sesquiterpenes present in those samples where the solid 
eudesmol is practically absent. In its crude state it is of 
value for soap perfumery, and it could likewise be used as 
a substitute for cedarwood and similar oils. The sesqui- 
terpenes themselves possess a fine cedarwood like odour, 
and the author feels confident that, in the near future, 
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these bodies will find suitable commercial application, if 
obtainable in sufficient quantity. As the investigation of 
the oils of the Leptospermum proceeds evidence is not 
wanting that these interesting constituents abound 


therein. 


Very good agreement is shown in the results obtained in © 
the examination of the various oils separated from the 
leaves collected in different districts. It will be observed 
tbat no solid eudesmol was detected in the oils obtained 
from material collected in the Lane Cove and Kuring-gai 
districts of Sydney; the sesquiterpene alcohol being a liquid, 
which it was impossible to isolate ina state of purity owing 
to the large amount of sesquiterpenes present. The fact 
that the principal sesquiterpene appears to be eudesmene 
justifies the author, especially in view of a similar experi- 
ence with oils from other species of Leptospermum, and an 
analogy inthe Hucalyptus oils, in considering it to be either 
the so-called liquid form of eudesmol, or a very closely 


related alcohol. 


It was surmised that probably altitude or soil conditions, 
apart from that of season, had a bearing upon the produc- 
tion of solid eudesmol in the plant, especially as Lane Cove 
and Kuring-gai are but 200 feet and 700 feet respectively 
above sea-level, whilst Hill Top is 2,030 feet. In order to 
decide the question, a locality was selected on the Blue 
Mountains, about an equal distance from Sydney as Hill 
Top and of high altitude. A collection of material was, 
therefore, made from Blackheath, which is 3,495 feet above 
sea-level, and seventy-five miles from Sydney, with the 
result, as shown later, of the presence of considerable solid 


eudesmol. 
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Some workers, however, might possibly be inclined to 
consider the shrubs growing at Hill Top and Blackheath 
as a variety of the species growing close to Sydney. As. 
botanists are unable to detect any morphological differences. 
the writer thinks that the evidence put forward justifies 
his opinion that the variations in the chemical composition 
of the different oils is due merely to changes produced by 
environment. | 


It has been observed that at times the shrubs of the 
species exhibit a difference in colour of the upper branches, 
some becoming of a distinct red colour, whilst others 
remain a characteristic green. This observation was 
brought under the writer’s notice by Mr. H. Cheel of the 
National Herbarium, Sydney, so that when material was 
being collected at Hill Top, N.S.W. in February 1921, the 
leaves of the plants with the different coloured upper 
branches were kept apart and distilled separately, 


It was thought that possibly two varieties of this species. 
existed on this account, but the results of the examination 
of the oils, as shown in Table I, marked with an asterisk, 
do not show quite sufficient differences to warrant their 
being considered varieties, just at present. The variations 
in percentage yield of oil, etc., are what would be expected 
from single shrubs. 


Hxperimental:—The 1,210 ths. weight of leaves and 
terminal branchlets were collected at different periods from 
various localities, and on distillation yielded crude oils, 
which on examination, gave the physical and chemical 
characteristics, as shewn in the following table:— 
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The crude oils after removal of phenol, gave the follow- 
ing results on distillation, 100 ccs. of each taken :— 


Table IJ. 


Sample. 


Hill Top, 9/11/20. 
2 = 30° ‘Coat 10 mm. 
50 — 60 Fe 
Go — 120 - 
B20 135 . 
135-154 .- i 
a4 156 ie 
Lane Cove, 19/11/20(young) 
163 —190° C. at 756 mm. 
190 — 200 5 
200 — 2435 - 
JA 200 a 
268 — 276 = 
Lane Cove, 19/11/20 (old) 
163 — 190° C. at 756 mm. 
£99: — 210 & 
PLO = 243 * 
2Ae = Lot i 
267 — 272 i 
Hill Top, 26/2/21 (red and 
40 — 60° C. at 10 mm. 
60 — 120 
120 — 142 
ba 56 
Residue 
Kuring-gai 5/4/21 
5060" ©. at LO mim, 
Go 120 42 
| a) = 145 i 
Blackheath, 19/4/21 
40 — 60° C. at 10 mm. 
60 —120 ie 
E0— 40 ss 
140 - 150 . 
Residue 


»D) 


9 


9 


Percent- 
age by 
volume. 


green) 
21 
10 
34 
24 


Specific 
gravity at 
15°C. 


0°8615 
0:8666 
0:9012 
0:9469 


0:9728 


0°8655 
0:8735 
0:8921 
0:9349 
0:9420 


0:8650 


= OPCS 


0°8905 
0:9308 
0:9416 


0°8627 
0:8766 
0:9429 
0:9671 


0:8634 
08885 
0:9258 


0:8581 
0°8944 
0:9468 


0-9705° 


Optical 
Rotation. 
Degrees. 


+ 36°95 
+ 34°81 
+ 16-10 
+ 20°65 


+ 29-20 


+ 15:20 
SE Le 
+ 6°40 
+6°81 
too dark 


He JU 530240) 
+8°So 
SE SO: 
+ 6:00 

+ 10:20 


+ 33°50 
+ 21°60 
+ 24:11 
+ 32°22 


+4:45 
+ 3°95 
+ 7°55 


+ 24:8] 
+ 16°52 
+ 26:00 
+ 32°20 


Refractive 
Index, 
20° C. 


1:4676 
1°4685 
1:4826 
1.5045 


1°5110 


14751 
1:4787 
1:4859 
1°5026 
1:5064 


1:4744 
1:4794 
1°4845 
1°5023 
1:5060 


1°4689 
1:4765 
115039 
1:5072 


1:4735 
1:4822 
Mogsse)s) 


1:4732 
1°4838 
1:5027 
1:5072 


—— 


Determination of Terpenes.—The fractions boiling at 
60—- 90° C. at 10 mm. from the various samples of oils were 
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re-distilled at 760 mm. and found to consist almost hes 
of « and f pinene, the latter preponderating, viz.: 


a Pinene. 
Boiling Point, | _ Specific | Optical fractiv 
Sample. ate Brava ann der ones 
Hill Top, 9/11/20 - ..| 156-158 | 0°8613 | +35:20| 1-4665 
Kuring-gai, 5/4/21 ...| 158-160 | 0-8648 | 46-11] 1-4725 


The last named gave an excellent yield of nitrosochloride, 
which on careful purification, melted and decomposed at 
109° C. The former behaved similarly when mixed with 
an equal volume of leevo-rotatory pinene from oil of Huca- 
lyptus phlebophylla, [a] 20° O.— 50°18", both of which failed 
to do so singly. 


8 Pinene. 
43 F Specific Optical : 
Sample. Boe Ele, gravity at | rotation, | Refractive 
d 15° C, Degrees. | index, 20°C. 


Longueville, 19/11/20 | 160-163 | 0-8600 | +16-55| 1-4713 


ditto ae ...| 163-166 | 0°8645 | +15°25 | 1:°4732 
ditto ee ...| 166-169 | 0°8630 | + 13°51 | 1:4752 
Kuring-gai, 5/4/21 ...) 162-166 | 0°8658 | +3:00| 1:4755 


All these fractions on oxidation with alkaline potassium 
permanganate solution by the method described in ‘“‘Parry’s 
Hssential Oils,’’ second volume, page 37,’ yielded crystals 
of sodium nopinate, which on decomposition with dilute 
sulphuric acid gave crystals of the free acid. On recrystal- 
lisation from benzene they were obtained in needle crystals 
melting at 127°C. The terpenes are, therefore, « and 6 
pinene. 

Alcoholic bodies (unidentified).—In the repeated re-dis- 
tillation of the portion of the oils boiling at 90—123° O. at 
10 mm., the following fractions were obtained :-— 


1 See author’s paper on the “ Essential oils of Leptospermum flavescens 
var grandiflorum and L. odoratum, this Journal, Liv, (1920), p. 208, 2C4. 


diana 
4 
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Specific Optical Refractive 


Boiling Point | Percentage.| gravity at rotation, index at 

15° C. degrees. PAV (07. 
99 — 105° C. at 10 mm.) 5) 0-9174 + 3:00 i-4810 
105-118 i 9) OPO 2 + 0°61 1:4888 


Although they appeared to be mixtures containing ter- 
pineol and geraniol in quantity, the presence of these 
alcohols could not be confirmed. No combination with 
phthalic anhydride or phenylisocyanate nor hydration with 
5% solution sulphuric acid could be effected after repeated 
trials. 


Determination of the Sesquiterpenes.—These were 
worked up from the various fractions of boiling point 123 — 
140° C. at 10 mm. They were allowed to stand over 
metallic sodium fora week, and then repeatedly fractioned 
over the same metal at 10 mm. In this way, two distinct 
fractions were separated, consisting of pale yellow tinted 
mobile oils of pleasant odour, somewhat resembling cedar 
The one of higher boiling point constituted the 
main bulk, the lower boiling one existing in but small 
amount in most of the samples. 


wood. 


Boiling Point | Specific Optical Refractive 

Oil. °C vat gravity at | rotation, index, 

10 mm. 15° C. Degrees. 20° C. 
Hill Top, 9/11/20 ...| 129-132 | 0-9275 | +17:52| 1:5049 
Lane Cove, 19/11/20... 129 - 132 | 0:9253 | +4-82 | 1:5046 
Hill Top, 26/2/21 129-132 | 0°9273 | +22:°52 | 1:5046 
Kuring-gai, 5/4/21 123 -126 | 0°9116 | inactive | 1:°4966 
ditto 129 = 132") O91 \-4-13-75 | 41-5040 


(Equal volumes of 


the respective sesquiterpenes were 
separated from the last named sample). 


Much smaller fractions boiling at 123 —126° O. at 10 mm. 
were obtained from the other lots of oils, but seeing the 
larger amount prepared from the Kuring-gai sample in a 
fair condition of purity, there is but little doubt that 

L—October 5, 1921. 
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aromadendrene is a definite constituent of the oil of this 
species. 


The physical constants of the principal fraction boiling 
at 129 — 132° O. point to the presence of eudesmene in 
quantity, although the refractive index is on the low side. 
None of the well known derivatives of sesquiterpenes could 
be prepared, but the samples gave the beautiful colour 
reactions described for eudesmene and allied sesquiterpenes 
(See paper by the author, this Journal, Liv, (1920), p. 205, 
206), viz:— 

(a) Bromine vapour allowed to fall upon the surface of an 
acetic acid solution gave a violet crimson colouration 
changing to indigo blue. . 


(b) A few drops of sulphuric acid added to a solution in 
acetic anhydride gave a bright green colouration 
changing to deep blue on standing. 


Although the refractive index is lower than usually found 
for eudesmene, 1°5074 to 1°5078, as it is a very difficult 
matter to prepare these bodies in a state of absolute purity, 
the writer prefers to consider this constituent as eudesmene 
contaminated with small amounts of unknown impurities. 


Determination of the Sesquiterpene Alcohol.—The frac- 
tions of the oils from Hill Top and Blackheath material 
boiling at about 140—156° C. at 10 mm. (See Table IT) which 
solidified on keeping, were spread out on porous plates for 
absorption of adhering sesquiterpene to take place. After 
about ten days, the hard cakes were dissolved in alcohol, 
filtered, and recrystallised by addition of water. This was 
repeated until crystals were obtained of fixed melting point 
after drying upon porous plates. They formed an exceed- 
ingly light and bulky white mass of well developed acicular 
crystals possessing a silky lustre, quite characteristic of 
eudesmol. The crystals melted at 81° O. (Hill Top speci- 
mens) and 79—80° O. (Blackheath sample), and boiled at 
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156° O. at 10 mm. The three samples from different 
distillations, after melting on the water batb, gave the 
following specific rotations in chloroform solution, viz:— 
Hill Top, 9/11/20, M.pt 81°C., 1°3775 grams in 10 ccs. 
chloroform at 20° C. [a], 20° C. +38°87° 
Ditto, 26/2/21, M.pt 81° C., 1°6480 grams in 10 ccs. 
chloroform at 20° OC. [a], 20° O. +33°67° 


Blackheath, 19/4/21, M.pt 79—80° C., 1°6054 grams in 
10 ces. chloroform at 20° ©. [a], 20° C. +38°32° 


It is, therefore, identical with the bicyclic sesquiterpene 
alcohol, eudesmol, a widely occurring constituent of the 
oils of the Myrtacez. The high saponification number of 
the acetylated oils is due to this alcohol. 


Determination of the Phenol.—The isolation and deter- 
mination of this constituent, apparently new to science, 
was described in a separate communication to the Society 
on the ist June, 1921, see pp. 49 —51. 


Determination of Citral.—This aldehyde was separated 
by agitation of the crude oil with a 35% solution of crystal- 
lised sodium sulphite. The aqueous layer, after repeated 
washing with ether, was treated with caustic soda solution, 
and the liberated aldehyde separated. It varied in amount 
from 0°25% to 0°75%. It possessed the usual well known 
characteristic lemon odour and appearance of citral, and 
was quite inactive when examined in the polarimeter. It 
had:—Specific gravity, 15° O. 0°8972 

Refractive index, 20° C. 1°4884 
£6 napthocinchonic acid, m.pt 199 — 200° O. 

Summary.—The oil of Leptospermum flavescens (Smith) 
consists essentially of the following bodies, viz:—Dextro- 
rotatory eudesmol, eudesmene, aromadendrene, « and P 
pinene, leptospermol (phenol), together with small amounts 
of citral and unidentified alcoholic bodies. 
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I have to specially thank Mr. F. Morrison, Assistant 
Chemist, for the usual able and kindly assistance rendered 
by him in the above detailed investigation, and to Mr. C. F. 
Laseron, Museum Oollector, for the collection of most of 
the material. My thanks are also due to Mr. E. Cheel of 
the National Herbarium, Sydney, for his kindness in for- 
warding the first collection of zauthentic material from 
his property at Hill Top, 9/11/20. 


PRELIMINARY NOTH ON THE OCOCURRENOE OF 
PORPHYRITIC INTRUSIONS AT YASS, N.S.W., 


By O. W. Mann. 
With Plate X, and Text Figure. 


[Read before the Royal Society of N. 8. Wales, October 5, 1921. ] 


OUTLINE. 
i. INTRODUCTION. 


ll, STRATIGRAPHY AND GENERAL GEOLOGY. 
iil, THE PoORPHYRIES—Ii\VIDENCES oF INTRUSION. 
iv. BIBLIOGRAPHY. 

Introduction. 

This paper has been written on the evidence collected 
during excursions to Yass and a subsequent residence of 
three and a half years in the Yass District, and has been 
made necessary owing to the fact that, with limited 
evidence to hand, some geological workers have suggested 
a volcanic origin for the porphyries. The need fora fuller 
and more complete account is felt, and the paper is offered 
as a preliminary to a more extensive work on the same 
area. In connection with the investigation I am indebted 
to Professor L. A. Cotton of Sydney University, who has. 
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assisted me on every possible occasion by his advice and 
kindly criticisms. 


General Geology. 


From Jerrawa ina westerly direction, a section which 
has been described by Shearsby, cuts through the following 
structures :— 


Beds, Thickness. 
1. Jerrawa Beds ... ine ee Ld 
2. Bango Porphyry oF ... 1200 feet. 
3. Bango Beds _... “ae Scat SOU tiene 
4, Douro Porphyry au vee? OOO: 3% 
D. Yass Beds ace ip see) E200) 12, 
6. Laidlaw Porphyry _... s« | 630-4, 
7. Hume Beds _... wae veo, 2000: =... 
8. Bowning Porphyritic Series... ? 


The Sediments. 


The Jerrawa Beds consist of shale and limestone and 
contain many characteristic Silurian Corals. 


The Bango Beds, Yass Beds and Hume Beds contain 
limestone, shale and sandstone, These are all rich in fossils. 
The close resemblances of these three series suggest a com- 
mon origin and also that they were laid down during 
uniform conditions. The only reason for giving charac- 
teristic names is that of convenience in working on the 
beds; they were possibly laid down during the same great 
phase of sedimentation. The beds dip at from 10° to 15° in 
a direction W. 10° S. 


Fossils are very abundant in each bed; the Hume Beds 
at Hatton’s Corner and Derrengellen Creek being extremely 
interesting to the paleontologist. The most abundant are 
corals :— 

Favosites sp. 
Cyathophyllum sp. 
Heliophyllum Yassense 
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Heliolites sp. 

Syringopora and the characteristic Silurian Coral 
Tryplasma liliiformis 

Trilobites and Brachiopods are fairly numerous. 


The Igneous Rocks. 


This paper is concerned mainly with the Bango, Douro 
and Laidlaw porphyries. These alternate with the sedi- 
ments and were formerly thought, probably on account of 
their conformity with the bedding planes of the sediments, 
to be flows with associated tuffs (refer to map in Plate X). 
The evidence to hand would suggest that these are intrus- 
ions. The rocks of the intrusions are typical quartz por- 
pyries, large phenocrysts of quartz being embedded ina 
crystalline mass. The rock in places is coarse, approaching 
a granitoid texture, and is columnar in a few occurrences. 
It is rich in ferromagnesian minerals and in all places is 
holocrystalline, many crystals being well developed. 


The Douro porphyry is best examined in the cliffs in the 
Yass River a few chains above the Yass Bridge. The 
occurrence here is columnar, large columns measuring 
several feet along the column face. 


The approach to the clifis from the town is over the 
porphyry which is much weathered, the decomposition of 
the felspar being very advanced. The porphyry here is 
rich in biotite. On the Laidlaw Trig. Station is a good 
occurrence of Laidlaw porphyry. The porphyry here forms 
a hill some 150 feet high at the top of which the porphyry 
outcrops in large columns. 


Evidences of Intrusion. 


In order to establish the intrusive nature of the por- 
phyries, it is necessary to examine the contact on the top 
surface of the intrusions. Thus the work detailed in this 
paper, is almost entirely confined to the western edge of 
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the Douro and Laidlaw porphyries, the dip of the junction 
and the shale being to the west. 


A few chains west of the junction of the Yass Beds and 
the Douro porphyry isa margin of contact breccia (Plate X). 
This contains quartz and felspar, which has included large 
fragments of shale in its intrusion towards the surface. As 
the molten magma was injected between the bedding plane 
of the Hume-Yass Beds, it tore from the upper contact 
surface portions of the sediments, and these undigested 
fragments became enclosed in the magma, forming a 
breccia. The actual thickness of the breccia is about 15 
feet and the breccia strikes parallel to the Yass-Douro 
junction. | 


A similar occurrence of breccia to the west of the Laid- 
law-Hume junction forms animportant physiographic form 
on the way from Yass to Hatton’s Corner. Here a ridge 
of resistant material on the crest of a steep slope marks 
the position of the breccia. The breccia on the Laidlaw- 
Hume junction is about 20 feet in thickness and strikes. 
parallel to the upper junction. 


Associated with each of these breccia are thin sills of 
fine grained porphyries, a felsitic phase of the main mass. 
These occur to the west of the large masses, and are thus 
on the upper contact surface. 


The felsite is a fine grained rock with well marked joint 
planes, splitting in large hexagonal and rectangular prisms. 
The hexagonal prisms would certainly suggest an igneous 
origin for the felsite. The outcrop in the Booroo Ponds 
Creek, a few chains from its junction with the Yass River, 
is very compact and contains phenocrysts of quartz. It 
conforms with the bedding plane of the overlying shales 
and has included in its intrusion fragments of the basal 
beds of the Hume phase of sedimentation, many fragments 
being fossiliferous. 
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Overlying this felsite at Hatton’s Oorner, is a band of 
eight feet of metamorphosed rock, mainly indurated shales 
and sandstones. This is capped with a thin sill of felsite 
about six feet or seven feet in thickness, from which at 
least two apophyses inject the overlying shales. These 
latter are also considerably indurated. The actual junc- 
tion between the sill and the main mass of porphyry is not 
apparent, there being a considerable amount of alluvium 
covering the outcrop. 


Not far from this occurrence and in the Marchmont 
Paddocks on the way to Hatton’s Corner, is an important 
intrusion in which the magma has caught up large frag- 
ments of fossiliferous limestone, some specimens measuring 
up to 5 cm. in diameter. The felspar is considerably 
decomposed and large grains of quartz are still abundant. 
The magma which included the limestone has a strong 
resemblance to the decomposed fragments of the main mass 
and is probably a direct apophysis from the main mass of 
the Laidlaw porphyry. Associated with these direct effects 
from the intrusionis an extensive formation of silicified 
limestone and a large intrusion of quartz rock. 


At Derrengullen Creek, some five miles from the above 
mentioned occurrence, is a thin sill of quartz porphyry some 
six feet in thickness interbedded with the shales. This 
occurs above the upper surface of the Laidlaw porphyry. 
(These features are shown in the section, fig. II.) 


The features on the western edge of the Douro porphyry 
are similar to those recounted above. (See Plate X.) Sils 
of felsite are present and associated with them is a con- 
siderable amount of contact breccia. Silicified limestone 
and quartz rock are also present. 

At the southern end of the Laidlaw intrusion and in the 
Golf Links Paddock, the mass peters out in a tongue-shaped 
plan (See Plate X). Here isa large formation of quartzite, 


ae 


—Fttrtte 
ney" 009) SN WAL 


o41nog 


YaAIY SSV) 


dani aj SSV} 
SSvA f° NMOL 


_ [91 NO 
__G-\/HOAOeH1L 


NOIL9aG HOLSNG 


186 C. W. MANN. 


formed as the result of contact metamorphism. Heated 
waters were injected into the sandstone of the Yass-Hume 
series at this point, resulting in the silicification of the 
sandstone into a quartzite. The rock is very compact and 
exceedingly hard. It is brownish-pink in colour and has 
many annelid burrows. The quartzite dips to the west. 
and grades into a sandstone along the line of strike. 


In addition to the above evidences there is the subord- 


inate, but confirmatory evidence of faults. Numerous 


small faults occur in the Yass-Hume Beds. At Dutton 
Street (O’Conneltown) is a small trough fault, the fault 
plane of which strikes in a direction W. 18° S. The throw 
of the fault, about 3 feet and the heave 1 foot 6 inches. 
The faulted portion measures 30 feet (faults marked in 
Plate X). 


The Yass Beds in the bank of the Yass River, near the 
train bridge, and opposite the Yass District School are 
faulted in at least two places. The faults occur in the 
sandstone-shale beds. 


The collated evidence would indicate that the Yass 
porphyries are certainly intrusive. The dip of the junction 
as far as can be ascertained, froma number of observations. 
conforms with the bedding plane of the accompanying 
sediments. Hence the occurrences are sills. In support 
of the intrusive nature of the porphyry is the holocrystal- 
line texture of the rock. The high degree of crystallinity 
would point to the period of slow cooling and hence a sub- 
surface position. This would not be possible if the por- 
phyritic masses were lava flows contemporaneous with the 
sedimentation. Instead of a slaggy upper surface, the 


contact with sediments has produced a brecciated material. 


Age of the Intrusious. 


The fossils found in the sediments point undoubtedly toa 


Silurian age. The presence of the characteristic Silurian 


To ae 


Plate X. 


MAP or YASS 


SHOWING 


| QUARTZ FORPHYRIES 


Journal Royal Society of N.S.W.,Vol. LV,1921 Plate X. 


MAP or YASS 


SHOWING 


+ pol + | Quartz PorPHYRIE 
JE atyf jae re 


Scale 10 chs _ fo linch 
+ ay ae 


Yass JUNCTION 


40 + + + + F 
e\ 


+ + + + 4G 


77 >» \ 
y jj at 1 Pay =) 
( } 


OCCURRENCE OF PORPHYRITIC INTRUSIONS AT YASS, N.S.W. 187 


coral, Tryplasma liliiformis; the sponge, Carpospongia, 
and the Annelid, Arenocolites is evidence of the age. 


That the sediments were marginal upon the Silurian sea 
is adduced by the presence of rain prints, ripplemarks and 
suncracks in the three sediments. ‘These occur in the 
paddocks adjoining the School Grounds. Thus the marginal 
deposition of such a large thickness would point to an area 
of slow subsidence. Subsequent to the deposition and con- 
solidation the quartz porphyry sills were intruded between 
the bedding planes probably not reaching the surface. 


It is therefore necessary to assign a post-Silurian age to 
the intrusions. This conforms with the general character- 
istics of Silurian deposition in New South Wales. The 
Silurian Period in this country was one of quiet deposition, 
volcanic activity and lava flows being the exception rather 
than the rule. In the south, the Murrumbidgee Area 
received large intrusions and volcanic flows during the 
Devonian Period and this suggests that the intrusion of the 
Yass province occurred during Devonian times. Concurrent 
with the intrusion, the contact breccia, and brecciated 
limestones were formed, the sandstone silicified and the 
faults produced. Subsequent erosion has denuded the por- 
phyries which still form the resistant residuals of the 
locality. 

Bibliography: 
i, A. J. Suearssy, ‘The Geology of the Yass District,” Aust. 
mesaAdyv. sci., Voli xi, 19 t. pp, 106 = 119, 
ii. C. A. Sussmitcn, ‘Geology of New South Wales,” pp. 34-37. 
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THH OCEAN CURRENTS AROUND AUSTRALIA. 


By G. H. HALLIGAN, 
Late Supervising Engineer and Hydrographer, N.S. W.Government. 


With Plate XI. 


| Read before the Royal Society of N.S. Wales, September 7, 1921. | 


PREVIOUS to the year 1770 when Cook explored and took 
possession of the east coast of Australia, practically nothing 
had been recorded of the currents around our coast, but 
since that time each of the following explorers has added 
to our knowledge:—Vancouver who entered and named 
King George’s Sound in 1791, Flinders and Bass who ex- 
tended the discoveries of Cook on the east coast in 1798, 
followed by Murray in 1802. During 1802-3 Capt. Matthew 
Flinders in H.M.S. “‘Investigator,’’ explored the coast 
between Sydney and the Gulf of Carpentaria, and completed 
his remarkable voyage by sailing completely round Aus- 
tralia. About the same date the French explorers Baudin 
and Freycinet in the ‘“‘Geographe”’’ and ‘*Naturaliste’” 
examined the north-west and west coasts. The northern 
and north-western coasts were charted by Capt. King in 
1820-4, followed by Captains Wickham and Stokes in 1837 
to 1843, and Capt. Denham in 1858. Since 1872 the 
Admiralty has carried out detached surveys, mostly on the 
north and north-west coasts, but by far the larger portion 
of the shores of Australia are still very imperfectly ex- 
amined and charted, both as regards the outline of the land, 
and the trend of the currents and tidal streams. Beside 
the names above mentioned a great number of isolated 
observations on the direction and velocity of some of the 
surface currents have been made by chance visitors or 
exploring expeditions at odd times, such as Capt. Sir James 
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Ross in 1841, the French frigate ‘‘La Venus” in 1832, Capt. 
Wilkes in 1840, H.M.S. ‘‘Challenger’”’ in 1874, the U.S.S. 
‘*Tuscarora ’’ in 1874-6, and S.M.S. ** Gazelle”’ in 1875. 


It is necessary to remember that the observations were 
confined in most cases, to one season of the year, so that 
the results must be regarded as applying to that particular 
time and place only. It will thus be evident that from the 
paucity of the observations available, any conclusions 
arrived at concerning the ocean currents around Australia, 
must be regarded as more or less tentative. 


The South Australian Current.—The whole of the 
southern shore of Australia, from Cape Leuwin to Tasmania, 
is swept by that largest and grandest of all streams, which 
is impelled on its majestic way by the anti-trades, or 
roaring forties, or the “‘brave west winds,’’ so called by 
the illustrious Maury. 


The unobstructed path of this wind, completely round 
the earth, between south latitudes 40° and 50° approxim-. 
ately, creates an easterly drift of the surface water known 
as the Southern Ocean Current. There is an indraft of 
water from the Antarctic Ocean, in a north-easterly direc- 
tion, and so vast a quantity of cold water in the immediate 
vicinity of our southern shores has a very pronounced 
efiect on the climate of a large portion of the continent. 


There is also an indraft of warm water from the Indian 
Ocean which, having no outlet to the north, as in the case 
of the Atlantic and Pacific Oceans, must discharge the 
whole of its warm and comparatively light waters to the 
southward. 


We are unfortunately destitute of information as to the 
width or depth or velocity or location of this discharge, 
but we know of a warm southerly and easterly surface 
drift from the vicinity of Cape Leuwin, at the south-west 
corner of Australia, and the ‘‘Challenger’’ observations. 
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show that a warm sub-surface current, about 400 miles 
wide, and about 250 fathoms deep, flows in an easterly 
direction off Cape Northumberland on the Victorian coast. 
At Cape Leuwin it is a surface current, but at Cape Nor- 
thumberland it is about 150 fathoms below, and has cooled 
to the extent of about 16° Fah. 


As the great Southern Ocean current of less temperature 
than 62° approaches the south-west coast of Australia it 
meets this warm southerly drift from the Indian Ocean, 
and its water being the heavier, it dips below the warmer 
stream, and flows as a sub-surface current until it meets 
the shore line. It bifurcates probably from 400 miles to 
500 miles south-west of Cape Leuwin, one part flowing 
northwards along the western coast of West Australia, as 
far north as Sharks Bay, and the other flows easterly along 
the South Coast as far as Bass’ Strait. The branch which 
flows northward dips under the warm southerly drift from 
the Indian Ocean before referred to, but upwells in the 
immediate vicinity of the shore line, forming a cold belt, 
which varies in width according to the strength and dura- 
tion of the off shore winds. 


There is not sufficient information available to enable us 
to say how far it extends as a sub-surface current to the 
west. The oceanic isotherm of 62° approaches the west 
coast approximately in an east and west direction, on about: 
the latitude of Perth, until within from 50 to 200 miles 
from the shore line, according to the season, and then bends 
sharply to the south. Towards the end of June it is at its 
greatest distance (about 200 miles) south of Cape Leuwin, 
and it approaches to within a few miles of the shore line 
at the endof September. The waters adjacent to the shore 
between Eucla and North West Cape of West Australia, 
are reported to be about 5° colder than the water in the 
offing, and this is probably due to an upwelling of the water 
of the Southern Ocean current.* 

1 Report by J. J. East to the West Aust. Govt., August, 1912. 
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The southern branch continues as an easterly surface 
current across the Bight, with a rate varying from °3 to °4 
knot as far as Spencer Gulf. The warm current from the 
Indian Ocean, which appears to be confined to the Bight, 
to that point, here dips below and becomes partly merged 
in the main stream until it strikes the Tasmanian Plateau. 
This obstruction, by deflecting the current to the south-east, 
causes a further mixing of the warm and cold waters, which 
accounts for the water in Bass’ Strait being generally from 
2° to 4° colder than the water off Cape Northumberland. 


The Tasmanian plateau obstruction also causes a local 
retardation of the current velocity in Bass’ Strait, to such 
an extent that the tidal currents become the more impor- 
tant, while both are, to a large extent, dominated by the 
wind. 


The main body of the Southern Ocean current sweeps 
along the western side of the plateau, turning sharply and 
with increased velocity to the left, at the southern coast 
of Tasmania, and continues its majestic course north- 
easterly and easterly around the world. 


Eastern Australian Current.—The Eastern Australian 
current, unlike that of the Southern Ocean, is a stream 
current, being a branch of the South Pacific HKquatorial 
current, which after passing to the southward of the Fiji 
Islands and New Caledonia, is deflected towards the 
Australian coast. It first strikes the eastern Australian 
shore line near Great Sandy Island, where it is again 
deflected, this time to the southward, and flows, under the 
name of the Hastern Australian current close along the 
shores of southern Queensland and New South Wales as 
far as Jervis Bay. The coast line here bends slightly to 
the westward while the current continues its course south- 
wards until it impinges upon the Southern Ocean current 
flowing eastwards, at about Latitude 43° South. It is here 
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split into three portions, the first being bent round and 
flows eastward as a warm surface current; the second is 
also carried eastwards, and mixing with the colder stream, 
helps to account for the rise of temperature—from 41° Fah. 
to 50° Fah., according to season—which is observed between 
latitudes 50° and 60° south; the third is that part which, 
having become cooler and therefore heavier, sinks below 
the cold surface water, and taking a south-easterly course, 
flows as a comparatively warm under current, into the 
Antarctic Ocean. 

This warm water, in conjunction with that of the 
Brazilian current in the South Atlantic, and the Aghulhas 
or Cape Current of the Indian Ocean may cause the under- 


mining of the enormous ice-masses which form the “‘Ice ~ 


barrier,’ detaching from them the numerous floating ice- 
bergs which strew the face of the Southern Ocean down to 
50° and 40° South latitudes. 


The melting of these ice masses produces a quantity of 
water, which, being fresher, is of less specific gravity than 
the salt water of the surrounding sea, and therefore floats 
upon it, but as the fresher water from the icebergs mixes 
with this salt water, the mixture being of lower tempera- 
ture is rendered heavier and sinks, and hence the supply of 
cold water which, to a depth of several thousand fathoms, 
fills the basins of the Atlantic, Pacific, and Indian Oceans.? 


The portion which is bent round and flows eastward con- 
tinues its journey thus tillit strikes the west coast of New 
Zealand, when it is again deflected to the northward along 
that coast as far north as Cape Maria Van Diemen, where 
it turns to the west and is lost inthe waters of the Tasman 
Sea. 

Between Great Sandy Cape and Jervis Bay, the Eastern 
Australian Current, for which the name Tasman Current is 

1 Thalassa by J. J. Wild, London, Marcus Ward & Co., 1877. 
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now proposed,' has a width of about 350 or 400 miles, at 
Latitude 34° South, and a depth of about 100 fathoms. Its 
velocity on the New South Wales coast is about 13 knots at 
the littoral and about 2 knots in the offing, at all times and 
seasons, and at all the salient points from Point Danger to 
Jervis Bay, its speed and direction have been measured or 
observed. On the littoral, the speed is, of course, dimin- 
ished and the direction even reversed, on account of the 
current meeting headlands of varying form, but these 
return currents extend but afew miles, and are of local 
importance only.? 

On the west coast of New Zealand the temperature of 
the stream is from 8° to 10° Fah. warmer than on the east 
coast, but the information available is not sufficient to 
enable us to state its dimensions. ? 


Between Jervis Bay and Bass Strait the direction and 
velocity of this current are variable, as it is very liable to 
interference by an extension northerly of that part of the 
Southern Ocean current flowing easterly through Bass’ 
Strait. The area between the shore line and the western 
edge of the Tasman current, is alternately occupied by 
branches of the warm or the cold water, according as the 
wind blows from the south-west or from the south-east 
quadrant. 


The western equatorial drift in the eastern South Pacific 
caused by the south-east Trades, will be found to extend 
to about latitude 20° or 22° South, and as before described, 


* The title Notonectian Current has been proposed for this stream by 
Mr. Charles Hedley, Fr.t.s., but the name does not appeal to the writer 
either as descriptive or distinctive. There are several southerly flowing 
currents in the ocean, so that the term Notonectian is not distinctive, 
and as this one has first a westerly course, then southerly, then easterly 
and finally northerly and north-westerly toits termination or extinction, 
it cannot be said to be descriptive. 


The Bar Harbours of New South Wales, by G. H. Halligan, Min. and 
Pro. Inst. C.E., Vols. 184-5. 


* Rep. Aust. Assoc. Adv. Science, Christchurch, N.Z., 1891. 
M—October 5, 1921. 
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a portion of its waters is deflected towards the Australian 
coast at about New Oaledonia. The remaining portion 
flows in a north-westerly direction towards Cape York and 
into the Arafura Sea. 


Within the triangle formed by New Caledonia, Cape York 
and the Chesterfield Reefs, the currents are uncertain both 
as regards direction and velocity, being influenced largely 
by the prevailing winds, and, when close to the shore line, 
by the tidal currents which are very complicated, being 
partly produced by local conditions existing throughout the 
numerous islands. 


Inside the Barrier Reefs the currents are mainly tidal, 
and the set is largely influenced by the wind, and by local 
land configuration. 


Generally speaking the flood tide sets north, and the ebb 
tide south, but during the prevalence of the north-west 
winds, from December to March, these directions may be 
reversed. 


Arafura Sea Currents.—In the Arafura Sea the current 
generally sets with the wind, its course, in the south-east 
monsoon season, from the beginning of April to the begin- 
ning of October, being to the westward. The velocity 
depends much upon the force of the wind, but seldom 
exceeds 1 to 15 knots. Along the northern side of Sirwatti 
Islands between Timor and the Tenimber group, the current 
sets to the eastward, or to windward, during the south- 
east monsoon season, During the north-west monsoon the 
currents generally set also to the eastward. Practically 
nothing has been done in investigating the currents of the 
Arafura Sea, or towards the solution of the many compli- 
cated problems appertaining to this area. 


The North-west and West Coasts.—On the north-west 
and west coasts of Australia the current, though generally 
setting with. the wind, is sometimes uncertain both in 
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velocity and direction, being complicated with the strong 
tidal currents which prevail at those parts of the coast. 
The range of the tides between Van Diemen’s Gulf, in 
Longitude 132° Hast, and Dampier Archipelago in Longi- 
tude 116° 30’ East is abnormally great, ranging from 19 
feet to 38 feet at springs, the average of twenty-two sta- 
tions being 26 feet. The greatest rise and fall on this coast 
is 38 feet at Hanover Bay, in Longitude 124° 45’ Hast, but 
at neaps, the range is reported to be only 2 feet at times. 


Such large masses of water entering and leaving the gulfs 
and bays, necessarily cause serious indrafts and extensive 
outdrafts which being further complicated by great diurnal 
inequality, are a menace to safe navigation. 


Owing to the predominance of offshore winds on the 
north-west and west coasts, the tendency is to keep the 
heated water away from the shore; the outward surface 
drift being replaced by a counter flow or upwelling of cold 
water from below. On this account the temperature, in 
the immediate vicinity of the shore, is made more bearable, 
while the increased warmth of the water in the offing, con- 
duces to the growth of fish, and thus adds to the commercial 
prosperity of the country. 


It will be noticed that the words ‘ probably’ and ‘about’ 
are used in this paper more often than they should be in 
dealing with a subject of such vast importance to the 
community. They are rendered necessary on account of 
the very meagre information at our disposal, and in the 
author’s opinion, this unfortunate and undesirable state of 
affairs should be remedied as soon as possible, quite apart 
from the commercial value of a complete knowledge of our 
ocean currents as affecting our fish supply and our climatic 
conditions upon which our farming industries so much 
depend. 
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TWO PINNATE LEAF BORONIAS AND THEIR 
EKSSENTIAL OILS, 
WITH DESCRIPTION OF A NEW SPECIES. 

Botany by M. B. WELCH, B.Sc., A.I.C., Hconomic Botanist; 
Chemistry by A. R. PENFOLD, F.C.S., Hconomic Chemist, 
Technological Museum, Sydney. 

[With Plates XII - XIV.] 


[Read before the Royal Society of N. S. Wales, November 2, 1921. | 


OVER twelve months ago the authors decided to undertake 
an investigation of the Boronias (N.O. Rutaceze) and their 
essential oils, and this contribution is a result of the 
study of two pinnate leaf species. In the genus Boronia, 
series Pinnatze, only three species are fully described for 
Hastern Australia by Bentham in the Flora Australiensis, 
namely, B. microphylla Sieber; B. pinnata Smith; both 
occurring in New South Wales, and also B. pilosa Labill., 
from the southern States. Four other Boronias of this. 
series are limited to Western Australia. Under B. pinnata 
Bentham synonymises B. floribunda Sieber, but the latter 
species has since been raised by more recent writers to 
specific rank, chiefly on account of its large capitate stigma,. 
and in the field these two species are readily distinguished. 
Under B. pinnata var. Gunnii, Bentham l.c. places B. 
Gunniit of Hooker in the Flora Tasmanie, a pinnate leaf 
Boronia from Tasmania, with more crowded leaflets, and 
less hairy staminal filaments than B. pinnata. Hooker (l.c.) 
also describes B:. citriodora Gunn. MSs. a species found in 
alpine situations in Tasmania, but more dwarfed and with 
more coriaceous leaflets than B. Gunnii. B. citriodora 
possesses a distinct lemon scent, which is quite wanting in 
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the other pinnate species from Eastern Australia. In his 
variety, B. pinnata var Muelleri, Bentham, l.c., describes 
a specimen with distant leaflets and smaller flowers with 
less hairy filaments than the Port Jackson specimens, but 
no localities are given. 


In the present investigation it was early observed that 
one of these pinnate leaf species differed from the other in 
its essential oil, as on crushing the leaves a pleasant and 
powerful characteristic ketonic odour was readily detected. 
Subsequent morphological examination, together with an 
investigation of the essential oil and field observation 
showed that it differed considerably from what is regarded 
as the type B. pinnata, Smith. On the evidence adduced 
the differences were thought to be of sufficient importance 
for it to be given specific rank, and it is, therefore, 
described herein as a new species. For purposes of com- 
parison an incomplete investigation of the essential oil of 
B. pinnata, Sm., is detailed. 


Mr. H. G. Smith, F.c.s., in a paper read before the Royal 
Society of Victoria, Vol. 32 (new series, part 1, 1919), page 
14, entitled ‘“‘On the essential oil of Boronia pinnata Smith, 
and the presence of EKlemicin,’’ gives the results of an 
examination of a sample of oil furnished by Mr. P. R. H. 
St. John, Melbourne, from material collected in the Long- 
warry district of Victoria in 1917. This material from 
Victoria, though morphologically close to the type B. 
pinnata described by Smith from the Port Jackson and 
Blue Mountains of N.S.W. in a volume of Tracts relating 
to Natural History in 1798, nevertheless yields an oil 
entirely different from those obtained from either of the 
two Boronias mentioned in this paper. 


We defer further comment until we publish our second 
paper dealing with the pinnate leaf Boronias. 
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BORONIA PINNATA Smith, Tracts 290, t. 4. 


Bentham in Flora Australiensis, Vol. 1, page 318, (ex- 
cluding the reference to a sexually dimorphous form with 
a very short style bearing a thick globular stigma as large 
or larger than the ovary) (B. floribunda). 


Anatomical characters of the leaf. 


In transverse section, the leaf (Plate XIV, fig. 1) is found 
to be typically dorsiventral, and usually from-0°45 to 0°60: 
mm. in thickness. The palisade mesophyll is arranged in 
one or two layers, the larger portion of the leaf being taken 
up by the spongy tissue. The epidermal layers are fairly 
evenly developed, there being little difference in thickness. 
or size of cells on either side, except that the lateral walls 
of the lower epidermis are slightly sinuate. The lateral 
walls in both cases have simple pits. In surface view the 
epidermal cells also show numerous small clear areas, 
apparently due to uneven thickening of the cuticle. Oil 
glands are not numerous in the leaves. They are directed 
towards either surface, and possess normally four thin 
cover cells representing the discharge mechanism. The 
glands are typically spherical in shape, and average about 
0°10 mm. in diameter. 

Essential Qil. 

194 lbs. weight of the branches of this plant in flower were 
collected at Middle Harbour, Sydney, on 28th August, 1920, 
and on distillation yielded but 20 grams of a mobile oil of 
pleasant terpenic odour. The percentage yield being, 
therefore, but 0°023%. A second lot of material in full 
bloom, 150 Ibs weight, was obtained from Mount Colah, 
Northern District, N.S.W., on 2nd September, 1921, and on 
distillation gave 68 grams of oil, equal to 0°17. 

The oil was quite mobile, almost colourless, with a most 


pronounced fluorescence, usually strongly indicative of the 
presence of the methyl ester of anthranilic acid. (The 
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variation in the percentage yield of oil from the two collec- 
tions is due partly todifferent methods of steam distillation, 
size of still, etc.) 


The crude oils possessed the following characters, viz:— 


28/8/20 2/9/21 
Specific gravity, 15° O. 0°8784 0°8917 
Optical rotation —4°7° — 15°25° 
Refractive index 20° C.  1°4825 ~~ 1°4762 
Solubility in 80% alcohol : 
(by weight) insol.10 vols. {soluble 1 vol. 
Fluorescence not detected most pronounced 


Sample 28/8/20, on distillation, gave about an 80% frac- 
tion boiling at 172 — 180° C., with the following characters, 
VE | 


Specific gravity, 20°C. ... st ws 0°8510 
Refractive index, 20° OC. ... ane ben ATOZ 
Optical rotation ... ae Wie $0 Se 


It did not yield a nitrosochloride or tetrabromide deriva- 
tive when tested for by the usual methods applicable to 
limonene. 


Sample 2/9/21, 40 ces. crude oil, ester No. 5°38, were 
distilled at 10 mm. 


It commenced to distil at 61° C., and gave the following 
fractions :— 


Specific Optical ; 
Boiling Point, Quantity. | gravity at | Rotation, | Refractive 
19° C. Degrees. index, 20°C; 


61— 76°C.at10mm.| 14 ces. | 0°8580 | —21°4 | 1°4723 
76—100 ditto 19 ,, | 0°8889 | —13°75]| 174759 
100-116 ditto 4 ,, | 09272 | —11°951 174802 


Neither a nitrosochloride or bromide could be prepared 
from any of the fractions. On oxidation with alkaline 
potassium permanganate solution a solid acid of melting 
point 100 C. was separated from a very sparingly soluble 
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sodium salt, but sufficient was not available for further 
work. The terpenes gave ared colouration when a drop 
of sulphuric acid was added to their solution in acetic 
anhydride. The results, however, show that the principal 
constituent is a terpene or mixture of terpenes, and that 
the oil is quite distinct chemically from the other pinnate 
leaf species to be next described. 


The high boiling fraction and residue when dissolved in 
acetic acid, and bromine vapour allowed to fall upon same, 
gave the well known purple colour reaction characteristic 
of sesquiterpenes. A very small amount of a paraffin-like 
body was also separated from the residue left in the still 
from the distillation, and on purification, as far as it was 
possible with the quantity, it melted at 64—65°C. Repeated 
attempts to confirm the fluorescence as being due to the 
methyl ester of anthranilic acid gave negative results. It 
is proposed to carry out later a special investigation to 
determine the nature of the fluorescence which is a charac- 
teristic of most of the essential oils of the Boronia. 


BORONIA THUJONA Sp. nov. (Penfold and Welch). 


A tall glabrous shrub reaching a height in sheltered 
positions of 8to 12 feet. Leaves opposite, pinnate; leaflets 
9 to 15, rarely fewer, lanceolate to broad Janceolate, up to 
12” long, often with a double curve, margins serrulate, the 
serrations distant, marked by an oil gland, common petiole 
scarcely wider between the pairs of pinnze, except towards 
the end of the leaf. Flowers in axillary or terminal cymes, 
usually in threes. Sepals small, at times somewhat acu- 
minate, one to two lines long; petals up to six lines in 
length, and four lines broad, imbricate, not glabrous inside, © 
and fringed with short hairs, usually acute or rounded, 
seldom mucronate; filaments flattened, with hairs along 
the margins of the entire length, alternately long and short, 
summit thickened, tuberculate; anthers all perfect, rarely 
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apiculate; style comparatively long; stigma often slightly 
dilated, though not so pronounced as in B. floribunda; ovary 
glabrous. 


Localities:—Narrabeen (A. R. Penfold); Middle Harbour, 
in creek beds and ravines; Bundanoon (OC. F. Laseron); 
Wardell, N.S.W. (Bauerlen). This species will probably be 
found in most of the coastal gullies of New South Wales. 


There is a specimen in the Technological Museum Her- 
barium collected by the late W. Bauerlen, at Wardell, 
New South Wales in September 1893. The specimen is in 
flower, and possesses the same leaf texture, though the 
leaves are somewhat narrower in the Narrabeen specimens. 
After all these years the strong characteristic smell can 
still be detected when the leaves are crushed. 


This species differs from B, pinnata in its sciophilous 
characteristics, being found always in creek beds and in 
damp shady situations, where it reaches a height of twelve 
feet. It is altogether a much more willowy and graceful 
plant than the typical B. pinnata, found so commonly on 
our dry sandstone ridges. The leaves too are much darker 
green in colour, not glossy, paler on the under surface, and 
thinner in texture and are decidedly serrulate, a feature 
which is scarcely prominent in the thick rigid, coriaceous 
glossy leaves of B. pinnata. The scent from the leaves is 
distinctly noticeable, even if the plant is only brushed 
against when walking through the dense undergrowth in 
which this species is usually found. If the leaves are 
crushed the characteristic odour (closely resembling that 
of black currant) is very pronounced, whereas the typical 
B. pinnata has no very marked smell when the contents of 
the oil glands are freed. The leaves are also much thinner, 
averaging about 0°2 mm. in thickness, whereas in B. pinnata 
the leaves are coriaceous, and usually from 0°4 to 0°6 mm. 
in thickness. This is to be expected when the conditions 
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under which the two species grow are taken into consider- 
ation. | 


It will be seen from the transverse section of the two 
species that the palisade layers in B. pinnata show much 
greater development, while the intercellular spaces in the 
Spongy mesophyll are much smaller than in B. thujona. 
These characteristics are typical in the former species ofa 
heliophilous plant, whereas in the latter species we have a 
distinctly sciophilous type. Warming (Plant Ecology) says 
that the stomata of sciophylls are found on either surface 
of the leaf, whereas in dorsiventral heliophylls the stomata 
are confined to the lower surface, or are more numerous 
there than on the upper face. In the case of B. pinnata 
and B. thujona, however, this generalisation is to some 
extent reversed, since stomata are very rarely found on the 
upper surface (Bundanoon), and were confined to the lower 
surface only, in material examined of B. thujona from 
Narrabeen. In B. pinnata, however, though somewhat 
smaller and fewer on the upper surface than on the lower, 
they are, nevertheless, quite numerous. &. thujona. 
possesses also a lower epidermis with very sinuous lateral 
walls, a feature scarcely found in B. pinnata. Inthe case 
of B. thujona, the style is usually much longer and thinner 
than the stigma more dilated than in B. pinnata, with its 
short thick style. The flowers are larger in the former 
species than those of B. pinnata, and usually paler in colour. 


Hooker mentions the fact that the leaves of B. Gunnii 
smell “‘powerfully of rue and tansy,’’ but B. thujona is. 
apparently a much more robust plant, attaining a height 
of 8—12 feet, whereas the Tasmanian plant grows to 2-4 
feet in height. The stigma of &. thujona is also much less. 
capitate than is figured by Hooker under his species in. 
Flora Tasmaniz, Vol. i, t.10;in 6. thujona also the leaves. 
are as arule decidedly serrulate, whilst no mention is made 
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of this in Hooker’s description of 6. Guniii, or are any 
serrations shewn in his figure. In 6. Guinii also the leaves 
are ‘* more crowded, but the lowest pair always distant 
from the stem”’ than B. pinnata (Bentham, Fl. Aus., vol. 1), 
but in B. thujona the leaves are certainly not more crowded 
nor are the lowest pair always “‘distant’’ in comparison 
with B. pinnata, rather the reverse. 


_ The young plants resemble £. floribunda in appearance, 
and in the size and colour of the flowers, and in the field 
would be much more readily taken for that species than 
for B. pinnata. 8B. floribunda, however, is readily dis- 
tinguished by the large globular.stigma and the absence of 
the strong smelling oil in the leaves and buds. 


Anatomical Characters of the Leaf. 


In transverse section the leaf is found to be particularly 
thin, (Plate XIV, fig. 3) averaging about 0°20 mm. in thick- 
ness. The palisade mesophyll is usually confined to one 
layer. Intercellular spaces are very prominent in the 
palisade tissue as seen in the left of figure (3), where the 
leaf is cut somewhat obliquely by an almost horizontal 
section so as to pass through both the palisade and spongy 
tissues. Intercellular spaces are also particularly notice- 
able in the transverse section. The lower epidermis has 
decidedlysinuate lateral walls, which are occasionally pitted. 
~The cuticle in both cases is thin. The upper epidermis is 
composed of much larger cells, which are not sinuate, the 
lateral walls also possessing simple pits. Stomata are 
usually confined to the lower epidermis, and average about 
300 per square millimetre, with an average size of 0°03 mm. 
by 0°025 mm. They are rarely found on the upper surface. 


The oil glands are directed towards either side, and are 
usually from 0°1 —0°15 mm. indiameter. The four epidermal 
cells forming the cover for the gland are much thinner than 
elsewhere, and are sunk slightly below the surface. This 
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discharge mechanism which is similar to that found in B. 
pinnata, and corresponds with that observed by Haberlandt 
(Plant Physiology) in Ruta and Pilocarpus. The ‘‘cover’’ is 
about 0°05 mm. in diameter. Oil glands also occur in the 
petals and sepals (Plate XIV, fig. 4) and in the cortical 
tissues of the stems. 


Essential Oil. 


The characteristic and powerful ketonic odour which this 
plant gives when the leaves are bruised, readily dis- 
tinguishes it from all other pinnate leaf species of Boronia 
so far investigated. The examination of the essential oil 
herein detailed, shows the principal constituent to be the 
ketone, thujone, CjoH 60, both « and f£ forms, occurring to 
the extent of 80—90%. It is, therefore, one of the richest 
bearing thujone oils that have as yet been described. The 
oil is usually colourless, with slight fluorescence resembling 
that given by small amounts of the methyl ester: of 
anthranilic acid, and possesses a delightful odour recalling 
that of “‘black currants.’’ In fact, a perfect synthetic 
black currant essence can readily be compounded from it. 
On account of its characteristic habit of growing in shel- 
tered gullies and ravines plentifully supplied with moisture, 
it is naturally somewhat limited in extent of quantity in 
any particular locality,although probably widely distributed 
throughout the State (N.S.W.) so far as known, and con- 
sequently, should a demand for its commercial utilisation 
arise, it will need to be cultivated. 


Five collections of material, cut as for commercial pur- 
poses, were made in all from two different localities, a total 
of 176 Ibs. weight being distilled, and with average yield 
of 06%. Three collections were made from Narrabeen, 
near Sydney, whilst two were obtained from Bundanoon 
(Southern district), about 100 miles from Sydney. Both 
distillations of plants (total 128 tbs.) collected at Bundanoon 


a 
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yielded oil equivalent to about 0°36%. It was later found, 
however, that this low result was due to a faulty method 
of distillation, an amount equal to 0°207% having been 
carried away through large excess of condensed water 
having been allowed to pass through the oil prior to sepa- 
rating same. The observation, unfortunately, was made 
too late to secure the oil. 


On account of the comparatively small amount of oil 
available for investigation, specimens for Museum purposes. 
having to be secured, it was only possible to determine 
accurately the principal constituent, especially as it occurs 
to the extent of about 90%. From the range of boiling 
points, physical characters, such as specific gravity and 
refractive index, and the increased saponification number 
after acetylation, it appears probable that a small amount 
of the corresponding alcohol thujol, is also present. A small 
amount of a paraffin-like body of melting point, 64-—65° C.. 
was found, whilst the small quantity of high boiling residue 
left after distillation gave the well known colourations for 
sesquiterpenes such as have been described for similar 
bodies from the Myrtaceze. The presence of the methyl 
ester of anthranilic acid could not be confirmed. 


A very remarkable feature of the oils examined will be 
observed from the table given under ‘“* Experimental ”’ 
column for optical rotations. A collection of material 
made from plants growing in a gully at Narrabeen, yielded 
an oil of optical rotation - 20°2°, whilst a collection made 
a few days later in another gully, less than a mile away 
from the first and similarly situated, gave an oil of optical 
rotation + 13°91°. In view of the oil from Bundanoon 
material being also leevorotatory, it was deemed necessary 
to have confirmation of the dextro-rotation of the second 
Narrabeen sample. A further collection was, therefore, 
made about nine months later, and the dextro-rotation 
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confirmed, the oil obtained giving a reading on the polari- 
meter of +13°65°. 


~As the samples of oil of dextro-rotation were rather 
small, the thujone was not isolated from them in a con- 
dition of purity, the oil from Bundanoon of Jevorotation 
being used for that purpose. Specimens thus prepared 
through the bisulphite compound were found to be of 
specific rotation [a], 20°C. - 72°3°. The literature records 
—10°23° for alpha thujone (levorotatory), and +76°16° for 
beta thujone (dextro-rotatory). Alpha thujone of almost 
equivalent optical activity to that of beta thujone has thus 
been separated. 


-Experimental:—The 176 tbs. of plant material collected 
at Narrabeen near Sydney, and Bundanoon, Southern dis- 
trict, N.S.W., at different periods, yielded on distillation 
crude oils, which on examination gave the chemical and 
physical characters as shewn in the following table, viz:— 


'Percent-| Specific Optical | Refractive Sea Ester Number 
Date. Locality. age Gravity | rotation, Index, Nive a A before after 
Yield. 20> C.7 || Degreess| 220°C: Volsia Acetylation 
/9/20 | Narrabeen | 0°52  0:9152 | —20:20| 1:4581 | 1 in 1°5 
/9/20 | Ditto 0°66 | 0°9144 | +13°91 | 1°4543 | ditto |17°8 | 43 
27/9/20 | Bundanoon | 0°55 | 0°9152 | — 45°60 | 1°4524 wae 19°14 | 49°28 


(corr.) 


16/2/21 | Ditto ditto | 0°57 | O°9121 | - 56°54 | 1:4569 | lin 2 | 11°22) 38-2 


16/6/21 | Narrabeen | 0°57 | 0°9128 | +13°65 | 1°4526 |] in 15 


On distillation the various samples of oils behaved as 
follows, viz:— 


1/9/20, Narrabeen.—Commenced to distil at 194° OC. at 
760 mm. and gave between 90 — 957, boiling at 195 — 200° 
C. This fraction had the following characters :— 

Specific gravity at 19°C. ... wee =0°9145 
Optical rotation side sis we — 20°65" 
Refractive index,16°C. ... w. 1°4539 
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6/9/20, Narrabeen.—On distillation 85% distilled at 76 — 
80° OC. at 10 mm. This fraction had :— 


Specific gravity at 20°C... ..» 0°910 
Optical rotation ve er we 14°98" 
Refractive index, 18° C. ieeee ties’ 1°4520 


It readily gave the Schiff reaction, and yielded a semi- 
carbazone, sparingly soluble in alcohol, of melting point 
176—177° ©. 

The tribromide was also prepared which melted at 122 
— 123° C. after recrystallisation from ethyl acetate. 


27/9/20, Bundanoon.—40 ccs. were distilled at 767 mm., 
Te 


First drops at 184° 0. (Stele | Optic | Refractive 
184-191° C. 2 ccs. an — 43°20° 1°4571 
191—199 ,, 238.4, | 0°9078 — 47°20 1°4555 
199-210 ,, 13. | 09182 — 41°75 1°4545 
210-218 ,, 45, | 059203 — 33°10 1°4598 
Residue _,, Dries 


The two main fractions were mixed and on redistillation 
the greater portion of it boiled at 75-77° C. at 10 mm., 
and had :— 


Specific gravity at 15°C... w» 0°9128 
Optical rotation ree 5a6 we. —47°65° 
Refractive index, 20° C. ee we =1°4534 


As the foregoing distillations showed the oil to consist 
mainly of thujone, the oil prepared from Bundanoon 
material 16/2/21, was used for the preparation of the ketone 
ina pure condition. 40 ccs. lots of the oil were, therefore, 
mixed with 150 ccs. 3572 solution sodium bisulphite, 150 
ecs. alcohol, and 24 ccs. water, and allowed to stand for 
several months until combination was complete. The 
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bisulphite compound was then separated, washed with 
alcohol-ether, dried on a porous plate, and decomposed with — 
caustic soda solution, when the liberated ketone was blown 
over in a current of steam. Two such preparations pos- 
sessed the following characteristics :-— 


No. 1 No. 2 
Specific gravity 20° O. 0°9157 5M 0°9158 
Optical rotation — 65°3° ws 66°22" 


Refractive index, 23° C. 1°4493 16° C. 1°4520 
Boiling pointat 10mm. 79 - 80°C. ... 79 — 80°C. 
Tribromide, melting point 125—126 ,,_ ... 125-126 ,, 
Semicarbazone, ,, (170-172 ,,. ... 170 eae 
two forms (174-176 ,, ... 174 ie 


The dextro-rotatory oils not being used for preparation 
of the pure ketone, but being particularly rich in thujone, 
they were used directly for preparation of the derivatives, 
ViZ3— ; 

Narrabeen sample, 16/6/21. 

Tribromide recrystallised from ethyl acetate melting point. 
125 — 126° O. 

Semicarbazone,soluble in alcohol, melting point 184 — 185°C. 

Ditto, sparingly ditto 176—177°C. 


It will be observed that the melting point of the tribro- 
mide is much higher than that usually recorded for this 
ketone, viz., 121 —122° C. (Wallach). 


Weare greatly indebted to Mr. R. T. Baker, F.L.S., etc., 
for much assistance in this work, particularly in the 
botanical portion, and also for his excellent drawing of the 
_ floral parts. Our acknowledgements are also due to Mr. 
F. Morrison for assistance in the chemical part of the 
investigation, and to Mr. C. F. Laseron for superintending 
the collection of the botanical material. 
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EXPLANATION OF PLATES. 
PLatTe XII. 


Boronia thujona, sp. nov. 
Puate XIII. 


Figs. l and 2. Individual flowers. 

3. Stamens (enlarged). 

4. Individual stamen (enlarged). 

5. Ovary, style and stigma (enlarged). 
6. Leaf showing minute serrulations. 


Puate XIV, 


Fig. 1. Transverse section of the leaf of Boronia pinnata. Two 
oii glands in section are directed towards the upper sur- 
face, the one on the right with two cover cells sunk 
below the normal epidermis on either side. The epi- 
dermal layers are comparatively evenly developed, and 
stomata are found on either surface. The palisade 
tissues are distinctly seen towards the upper surface. 
Sy 

Fig. 2. The transverse section of the leaf of Boronia thujona, 
showing the thin texture with a very loose palisade and 
spongy mesophyll. Stomata are usually found on the 
lower surface only. The cells of the upper epidermis 
are much larger, and more heavily cutinised than those 
of the lower surface. A single oil gland is seen on the 
left... 2< 27. 


Fig. 3. Horizontal section, slightly oblique, of the leaf of Boronia 
thujona. On the left the palisade mesophyll is cut trans- 
versely, gradually passing on the right into the spongy 
tissue, with increasingly large intercellular spaces. Four 
oil glands are shown in section. x 70. 


Fig. 4. Transverse section of the flower bud of Boronia thujona. 
Peripherally are the four sepals in section, several 
possessing distinct oil glands. Within these are the four 
imbricate petals, those towards the top and left of the 
plate with asingle oil gland The section passes through 
the eight perfect stamens and their connectives, though 
the filaments are alternatlely long and short. The pollen 
grains are distinctly seen. Within the anthers the upper 
portion of the ovary is shown in section with its four 
lobes, iu two of which are the ovules. x 30. 


N—November 2, 1921. 
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THE OCCURRENCE OF RUTIN IN THE LEAVES OF 
THE BORONTA (N.O. RUTACH A). 


By F. R. MORRISON, 
Assistant Chemist, Technological Museum, Sydney. 


(Communicated by A. R. PENFOLD, F.C.S.) 
[Read before the Royal Society of N. S. Wales, November 2, 1921.] 


WHILST investigations were being conducted at the Tech- 
nological Museum, on the essential oils of the Boronias, it 
was observed that after steam distillation of the oil from 
the leaves, and on allowing the contents of the vessel to 
cool, small particles of a yellow substance had made their 
appearance on the leaves of certain species, and a yellow 
deposit had also separated from the water at the bottom 
of the still. 


A preliminary examination showed this material to be 
possessed of dyeing properties, the colours produced on 
mordanted cloth being similar to those obtained with rutin 
or other glucosides of quercetin. The species from which 
the dye material was obtained for examination were 
Boronia serrulata (Smith, Trans. 292, t. 5, referred to in 
Bentham’s Fl. Aust. Vol. 1, 323), the well known ‘‘Native 
Rose,’’ and B. thujona (Penfold and Welch), a new species 
of pinnate leaf Boronia described in the present Proceedings 
of this Society, (Vol. Lv, p. 200). In order to obtain a 
sufficient quantity of the substance for investigation, and 
at the same time to gain an idea of the quantity present 
in the leaves of the respective species, the leaves, after 
distillation of the oil were dried, stripped from the stalk, 
finely ground, and boiled with water; the hot liquid filtered 
through cloth, and the leaves again treated with boiling 
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water, a further quantity of the dye material being thus 
extracted. On cooling, the material separated out from 
solution, and the dark coloured crude substance was filtered 
off, dried, and weighed. 


The quantities of crude dye material thus obtained were 
as follows:—B. serrulata.—The yield calculated on the 
fresh material, stalks and leaves, as collected in the field 
was 1°67%. Calculated on the dry leaves alone (no stalks) 
was 66%. The actual quantity of colouring matter (Rutin) 
extracted with absolute alcohol (see under ‘*experimental’’) 
was equal to 21°5% of the crude material. 


B. thujona.—tThe yield calculated on the fresh material, 
stalks and leaves, as collected in the field was 0°7%. Cal- 
culated on the dry leaves alone (no stalks) it was 5%. The 
actual quantity of crude colouring material extracted with 
absolute alcohol was equal to 40%. 


Experimental. 

The preparation of the substance in a pure condition for 
analysis was carried out according to the method described 
by H. G. Smith (Trans. Ohem. Society, 1898, 698):—The | 
crude material was recrystallised from boiling water, 
dried, finely ground, and extracted with ether ina Soxhlet 
apparatus until all chlorophyll, etc., had been removed. 
The powder was then dried and boiled with absolute alcohol 
under a reflux condenser until the whole of the colouring 
matter had been extracted. On filtering the hot alcoholic 
solution, evaporating to a small bulk, and pouring into 
water, the substance separated out. It was purified by 
recrystallisation from dilute alcohol, and several times from 
boiling water. As thus obtained, the glucoside was of a 
pale yellow colour, with a slight greenish tinge, was very 
sparingly soluble in cold, more soluble in hot water. The 
addition of alkalies produced an orange coloured solution; 
ferric chloride added to an aqueous solution produced a 
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dark green colouration, and with lead acetate a yellow 
colouration was obtained. The pure substance softened at 
185° O., melting with decomposition at about 200° O. (Rutin 
behaves similarly). 

On combustion, with material dried at 140° C. the follow- 
ing results were obtained :— 

(1) 0°1194 gram gave 0°2328 gram CO., and 0°0560 gram 

H,O. C 53°17, H 5°21, O 41°62. 


(2) 0°2110 gram gave 0°4093 gram COz, and 0°0956 gram 
H,O. © 52°90, H 5°03, O 42°07. 


(3) 0°1254 gram gave 0°2420 gram OO,, and 0°0578 gram 
H,O. C 52°63, H 5°12, O 42°25. 


(4) 0°1100 gram gave 0°2130 gram CO,, and 0°0514 gram 
H.O. OC 52°81, H 5°19, O 42°00. 


Calculating from these results, the formula appears to 
be Co7Hiz016. 


Rutin possesses the formula O27H13016, requiring C 53°12, 
H 4°92, O 41°96. 


Products of hydrolysis.—To determine the products of 
hydrolysis a small quantity of the substance was added to. 
a large volume of water, acidified with sulphuric acid and 
boiled for about three hours, until the volume of liquid was 
reduced to one-third of its original bulk. On cooling, pale 
yellow needles separated out, which were filtered off, 
washed with water and dried. The crystals thus obtained 
were soluble in alcohol, which solution gave with alkalies. 
a yellow colouration; on addition of lead acetate a bright 
orange-red precipitate was produced, and with ferric 
chloride a dark green colour. The acetyl derivative was 
readily prepared, the almost colourless crystalline needles 
melting at 190—191° C. (The acetyl derivative of quercetin 
melts at 190° C.). The product thus obtained is apparently 
identical with quercetin. 


he) 
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Isolation of the sugars.—The filtrate from the quercetin 
was neutralised with barium hydroxide solution, the barium 
sulphate removed by filtration, and the neutralised solution 
evaporated to small bulk on the water bath. On standing 
white crystals separated out, which when examined with 
the microscope, appeared as tabular and prismatic plates. 
The osazone was prepared in the usual manner, when it 
was obtained in the form of golden-yellow crystals, which 
softened at 185 C. and melted with decomposition at 190° CO. 


To effect a separation in the event of more than one 
-osazone being present, the method described by A. G. 
Perkin’ was used, viz:—The osazone was dissolved in 
alcohol, the solution poured into about ten times its volume 
of ether, and then shaken repeatedly with water. On 
allowing the ether to evaporate slowly, a crop of crystals 
was obtained melting at 204—205° CO. (the melting point of 
glucosazone), and by further careful fractional crystallisa- 
tion another lot of crystals separated, which melted at 
180—181°C. Rhamnose osazone melts at this temperature. 


The two sugars resulting from the hydrolysis of this 
glucoside are, therefore, glucose and rhamnose, and since 
quercetin is shown to be the other product of hydrolysis, 
the yellow dye material is apparently identical with rutin. 
The physical and chemical characters, together with the 
results obtained upon combustion, furnish confirmatory 
evidence of its identity therewith. 


It is worthy of note that the glucoside, rutin, was dis- 
covered by Weiss? in the leaves of Ruta graveolens Linn., 
which plant belongs to the same natural order as do the 
Boronias, viz:—Rutacee. 


Since the completion of the above work the presence of 
a yellow dye material has been observed in the leaves of 


1 ‘Trans. Chemical Society (1910) part 2, 1776. 
* Chem Zentr. 1842, 305. 
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Boronia pinnata Smith! and is apparently identical with 
that obtained from the leaves of the other two Boronias 
described above. There is every probability that rutin 
will be found to occur in other species of Boronia. 


It may be as well to record the localities from which 
the material for this investigation was obtained, viz:— 


B. serrulata—Narrabeen, near Sydney. 


B. thujona—Narrabeen, north of Sydney, and Bundanoon 
101 miles south of Sydney. 


B. pinnata—Mount Colah, Northern district, N.S.W. 


In conclusion I wish to express my thanks to the Curator 
of the Technological Museum, Sydney, for making available 
the facilities of the Institution. To Mr. A. R. Penfold, 
F.C.S., Hconomic Chemist, Iam much indebted for kindly 
help and suggestions in the preparation of this paper, and 
to Mr. C. F. Laseron, Museum Collector, for assistance in 
collecting the leaves. 


1 Tracts 290, t. 4. 


OCCURRENCE IN N.S.W. OF PERFECT STAGE OF SCLEROTINIA. 215 


NOTE on THE OCCURRENCE tn NEW SOUTH WALKS, 
AUSTRALIA, or THE PERFECT STAGE oF a 
SCLEROTINIA causing BROWN ROT oF FRUITS. 


By T. H. HARRISON. 
(Communicated by W. L. WaTERHOUSE, B.Sc.) 
With Plate XV. 


[ Read before the Royal Society of N.S. Wales, November 2, 1921. | 


Introduction. | 
For the last century” the fungus Sclerotinia has engaged 
the attention of many of the ablest mycologists and plant 
pathologists. This Ascomycete, of which the Monilia stage 
causes the ** Brown Rot ”’ of fruits, is undoubtedly one of 
the worst enemies of horticulturists and pomologists 
throughout the world. 


After Woronin’s discovery in 1888 of the perfect stage 
of a Sclerotinia on Cowberry (Vaccinium vitis-ideea), the 
occurrence of the apothecial stage of the Brown Rot fungus 
was predicted. But it was not until 1902 that the valued 
material was found by Norton in an orchard in Maryland, 
U.S.A.) This apothecium arose from a mummified peach. 
On numerous occasions since then, and especially in 1906 
and 1910,‘?) many apothecia, in all cases arising from mum- 
mified peaches and plums, bave been found by various 
American workers. 


On the Continent of Hurope, Alderhold and Ruhland, in 
1905, found apothecia arising from mummified apples and 
apricots,"!) but not until January 1920 was the perfect stage 
found in England. Wormald, in January 1919,"*) collected 
mummified plums which had been naturally infected the 
previous summer. After exposing the mummies to climatic 
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conditions for twelve months, he succeeded in obtaining 
apothecia from them. 


In Australia, the apothecial stage has not previously 
been reported. 

Place of Occurrence. 

Aided by a knowledge of the conditions under which 
apothecia were found in England and America, and acting 
upon the advice of Mr. W. L. Waterhouse, the writer com- 
menced a search for apothecia at Pennant Hills, a fruit- 
growing district about twenty miles from Sydney. The 
site selected was an orchard situated at an elevation of 
600 feet, having a north-westerly aspect and subject to 
frosts. 

Weather Conditions. 

In December of 1920, the coastal districts of New South 
Wales experienced one of the severest cyclonic disturbances 
on record. For over a week in early December (midsum- 
mer) torrents of rain fell, fourteen (14) inches being 
recorded. This weather was followed by a series of alternat- 
ing fine and wet days, the old year closing and the new 
year opening with more drenching rain. At the time when 
these excessively humid conditions prevailed the crops of 
stone fruits were just reaching maturity. 


The excessive rain caused the ripening apricots to crack 
thus preparing the way for the rapid work of the Brown 
Rot fungus. Asaresult in most orchards at Pennant Hills 
the apricot crop was completely destroyed. At the end 
of the summer, thousands of the mummified fruits remained 
on the trees. Slowly, under the action of climatic con- 
ditions, most of these fell to the ground where they lay 
undisturbed throughout several months. Although the 
vast majority had fallen by June, on many trees some still 
remain, being especially abundant on plum trees of Luther- 
borough and Burbank variety. 
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Biga dye qe: 


Left. Immature Apothecium projecting from Stroma which still enfolds 
the apricot kernel. 


Right. Mature Apothecium showing Cup, Stipe and Stroma. 


sige 


Fig. 2. Mature Apothecium.  2°5. 


Rule marked in Centimetres and Millimetres. 
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The ground on to which these mummies fell, had remained 
undisturbed since being roughly worked in the spring of 
1920. Consequently, beneath the trees, were numerous 
pockets between large clods, in which mummies had 
accumulated. 


Meteorological records show that in the winter of 1921 
several frosts occurred. During the early part of Septem- 
ber fine muggy weather prevailed, but on the 16th 165 
points of rain fell. From the 17th —21st inclusive, pleasant 
warm weather was experienced and the morning of the 
22nd dawned fine and cool. 


The Occurrence of the Apothecia. 


On this occasion a search was made on the western side 
of a large apricot tree under which Jay hundreds of mum- 
mies. The overlying débris of leaves and grass was cleared 
away froma pocket about eighteen inches from the tree 
trunk and about six inches wide and three inches deep. At 
the bottom of this pocket a fwly mature apothecium was 
found. The small yellow-brown cup was projecting from 
a light covering of decaying leaves and finely powdered 
soil. Scraping this covering away, the stipe and parent 
stroma of the apothecium were revealed. Tne cup, 9mm. 
in diameter, was connected to the black stroma by a stipe 
8 mm. long, and of a diameter varying from 0°5—1 mm. 


In a neighbouring pocket another apothecium was found. 
This one was, however, not fully mature. The small flat- 
tened yellow-brown cup, only 2 mm. in diameter was con- 
nected by a stipe 12 mm. long to a stroma which still 
enclosed the apricot seed. (Plate XV, fig. 1.) 


In my opinion, the stroma in both cases was produced 
from a mummy formed in the previous summer (1920-21), 
for there had been no visible “‘ brown rot’’ during the 
seasons 1918-19 and 1919-20. 
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Pathogenicity of the Organism. 


The following steps were taken to prove that the 
apothecium discovered was really the Ascigerous stage of 
a Sclerotinia causing “brown rot’? and not a harmless 
Peziza:— 


1. Tissue plantings of the apothecium were made on 
Potato Dextrose Agar (200+15+20). <A typical Monilia 
growth resulted which showed zonation and massive grey- 
brown tufts of conidia. 


2. Ascospore dilutions and separations were made using 
the same medium. An abundant growth resulted from 
which pure cultures were obtained. Single spore isolations 
were made from these cultures. 


3. A prick inoculation was carried out on loquat using 
conidia from the pure cultures obtained from the ascospores. 
In three days a chocolate coloured rot had extended over 
half of the loquat, and ina week the loquat was completely 
rotted. At the time of writing, twenty-two days after 
inoculation, the control loquat still shows no sign of rot 
but is slightly shrivelled. 


4, Single conidia isolated from the infected loquat were 
sown on slopes of Potato Dextrose Agar (200+15+20) and 
the conidia from the resultant growth used to infect an 
apple of Smith’s Pippin variety, On this apple a brown 
rot with numerous surface tufts of conidia was produced. 
The rot quickly involved the whole of the apple. 


Intensive microscopical and cultural studies of this 
apothecium-producing strain of Sclerotinia are being con- 
ducted, the results of which will form the subject of a later 
paper. Already there are definite indications, however, 
that the organism producing the apothecium is Sclerotinia 
fructigena, and a distinct biologic form from both the 
HKuropean and American species. 
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The cultural work was carried out in the laboratories of 
the Faculty of Agriculture, University of Sydney. 
Summary. 
1. Although the Ascigerous stage of Sclerotinia is known 
in America and Europe, there is no previous record of its 
occurrence in Australia. 


2. Two apothecia, arising from mummified apricots were 
found on September 22nd, 1921, near Sydney, New South 
Wales. 


3d. Inoculations of loquats with cultures from the 
apothecium caused typical brown rot lesions. 


4. The organism is probably Sclerotinia frutigena. 
Further studies are in progress. 
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THE CONDUCTION OF ELECTRICITY IN 
MOLY BDENITE. 


By Associate-Professor O. U. VONWILLER, B.Sc. 


[Read before the Royal Society of N.&. Wales, December 7, 1921.) 


Summary.—When a current flows from copper to molyb- 
denite to copper the main part of the resistance consists 
usually of the two contact resistances. The relation of 
these to the size and direction of the current is investigated. 
The resistivity of the material is found to be independent 
of the direction and magnitude of the current. Observa- 
tions made with any but small currents are irregular on 
account of temperature changes produced by the passage 
of the current. 


Readings at various temperatures ranging up to 200°C. 
show effects resembling those obtained atroom temperature. 
The contact resistances decrease greatly on rise of tem- 
perature, but no constant relation holds between contact 
resistance and temperature. The resistance, apart from 
contact resistances, decreases with rise of temperature, but 
efforts to obtain a value for the temperature coefficient of 
resistivity or conductivity were not successful, probably 
because mechanical changes were caused by the heating. 


For a circuit containing two copper-molybdenite junctions 
at temperatures differing by one degree the e.m.f. is found 
to be 560 micro-volts, the current flowing from copper to 
molybdenite at the hot junction. 


In 1913 the writer read before this Society a paper on 
the rectifying property in silicon and selenium,’ in which 
it was shown that in the former material the conductivity 


1 This Journal, Vol. xuvil, 129, (1913). 
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is constant, its value not being altered by changes in the 
magnitude and direction of the current unless changes of 
temperature are produced. It was also shown that the 
rectifying effect, the change in resistance on reversal of 
current flowing from metal to silicon to metal, is due 
altogether to the existence of contact resistances at the 
regions where the current enters and leaves the silicon, the 
magnitude of such a resistance depending on the area of 
the surface of contact, the pressure between the two 
materials and the direction of flow. 


Experiments made since with other materials, including 
- galena and copper pyrites, which possess the rectifying 
property, gave similar results, the actual resistance of the 
material being small and invariable if the temperature does 
not change, and the total resistance of preparations of these 
erystals being made up mainly of two contact resistances 
which vary with changes in magnitude and direction of 
current in the manner described in the case of silicon. 


During the last few years several papers have been 
published having reference to the conduction of electricity 
in molybdenite, a substance preparations of which show 
the rectifying property. W. W. Coblenz* and others have 
described investigations on the change in resistance of this 
material on exposure to light, while A. T. Waterman? has 
noted several peculiar electrical properties of this substance. 
One of Waterman’s conclusions is that ‘‘at ordinary room 
temperatures the resistance is a function of the applied 
potential difference and appears to approach the value of 
infinity as the potential approaches zero,’’ and as these 
writers concern themselves simply with the over-all resist- 
ance, including the contact resistances, if such exist, it 
seemed worth while to ascertain whether with this material 


* Bureau of Standards, Bull. 16, (Science Papers No. 398) 1920, etc. 
4 Phil. Mag. Vor. xxxii; 1917. 
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contact resistances are as important as with other materials 
possessing the rectifying property, and whether the actual 
conductivity of the substance does vary with the potential 
gradient. 


Accordingly experiments with molybdenite were carried 
out on the lines employed with other materials, special 
attention being given to results obtained with very small 
currents. This material is of a nature which allows speci- 
mens suitable for these tests to be easily prepared. A thin 
strip of molybdenite was cut, the dimensions in most of the 
trials being within the following limits: length 2 to 4 cms., 
width 2 to 5 mms., thickness 0°3 to 1 mm.; contact was 
made at four regions along the strip, A, B, Cand'D, spaced 
at approximately equal intervals, by means of narrow strips 
of thin copper sheet bent over the molybdenite, as shown 
in figure 1, and clamped so as to touch it above and below. 


ieee 
Copper wires soldered or otherwise connected with each 


copper strip served as means of conveying the current into 
and out of the molybdenite and allowed any two of the four 
points to be connected with a potentiometer so that the 
potential difference between them could be determined. 
The current entered and left by the end terminals A and D 
and was measured by determining the potential difference 
between the terminals ofa coil of known resistance, usually 
10 ohms, in series with the molybdenite. 


The tests consisted in sending currents of various mag- 
nitudes through the preparation first in one direction and 
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then in the other, and in measuring in each case the four 
potential differences A—B, B—C, C—D, and A-D, the 
ratio of the potential difference between any two of these 
points to that between the terminals of the known resist- 
ance giving a comparative value of the apparent resistance 
between the two points. As the contact resistances are 
at A and D, in the case of B—C this ratio should depend 
only on the dimensions of the molybdenite strip between 
these points and on the resistivity of the material; if the 
latter is constant the ratio is independent of the value of 
the current. Jn the case of the other pairs of contacts the 
ratio depends also on the value of the contact resistance 
at A or D or both. 


in figure 2, curves are given for a specimen tested at 
17° C.; the results shown there are typical. In these curves 
the abscissse are proportional to currents, the values in 
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amperes being obtained by multiplying the numbers given 
by 0°000266. The ordinates are proportional to the differ- 
ences of potential between the pairs of contacts, the + sign 
indicating that the current flows from A to D while the — 
sign indicates a flow in the opposite direction; thus the 
curve +C D gives the relation between the potential differ- 
ence between C and D and the current when the direction 
of flow is from A to D. In the case of this specimen the 
drop of potential between A —- B was much greater than 
those between B-C and C—D, and the scale of ordinates 
is five times as great for curves A D and A Bas for C D 
and BO. The potential differences in volts are obtained 
by multiplying the numbers given by 0°00133. Three 
different zeros have been taken for the ordinates in order 
to prevent confusion. 


Several points may be noted in connection with these 
curves :— 

(1) The resistance of the whole, proportional to the ratio 
of ordinate to abscissa for the curve A D, is not constant, 
varying with the magnitude and direction of the current. 


(2) At each of the end pairs of contacts A Band CD 
the potential difference for a given current is greater when 
the current enters than when it leaves. This was found 
to be the case with all specimens tested. 


(3) For the higher values of current the curves +A D, 
—A D, +AB and —A’B are convex upwards, showing 
resistance decreasing as current rises. Readings for cur- 
rents considerably greater than those shown in figure 2 
give a like effect for the curves +C D and = 0D 


(4) For very low currents the curve +A B is concave 
upwards, there being a change of curvature later, that is 
the effective resistance between these points increases at 
first as the current rises from zero, decreasing later. Read- 
ings with larger currents show a like effect with —CD. 
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This effect was first observed with silicon (loc. cit.) and 
was found also with galena. The potential difference for 
the pair of contacts where the current enters the material 
increases at first at a greater rate proportionately than 
the current, Inacase like that of figure 2 where the 
resistances for A B and CD differ greatly, we have a like 
effect for the curve +A D or —A D, the former in this case 
‘as the ordinates for A B are greater than those for C D, so 
that the over-all resistance has a maximum value not for 
zero current but for a small + current. Probably this 
effect exists in all cases in which rectification occurs, but 
frequently the currents and potential differences in this 
region of the curve are too small to allow satisfactory 
measurements to be made. 


(5) The curve BCisa straight line, the same for currents 
in each direction; this is not shown well in fig. 2 on account 
of the scale selected, but readings taken with currents 
twenty-five times as large as the largest given there show 
no appreciable deviation from the linear relation between 
potential difference and current. 

(6) The potential difference across BO is a very small 
fraction of the total potential difference A D although the 
four contacts are at roughly equal intervals, the distance 
between A and B being 13 mm., between B and OC, 11 mm. 
and between C and D, 8 mm. 


The curves show that the total resistance consists mainly 
of the contact resistances at A and D, a fact that is of 
course well known for most materials of this class because 
the resistance .can be altered readily by changes in the 
pressure of the contacts; we see too from (5) that the 
actual conductivity of the material is constant for a wide 
range of current values. When large currents are used 
the curves AD, AB and CD become more nearly horizontal 
the apparent resistance continually decreasing, and the 
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curve BO eventually shows a like effect, but there is no 
doubt that this is due to a rise in temperature caused not 
so much by the small C? R development of heat in the 
region BO as by heat conducted from the regions round 
A and D where on account of the big potential differences 
at the contacts there is a great development of heat on the 
passage of comparatively small currents. With large 
currents temperature differences in different parts can be 
detected by touching the specimen with the fingers. When 
large currents are flowing measurements are usually made 
with difficulty as conditions seldom remain steady for long; 
frequently permanent changes are produced in the contact 
resistances by the passage of large currents, changes like 
those produced by heating as described later. 


These results, it is seen, have a bearing on Waterman’s 
conclusion quoted above, Readings with very low currents 
show a large but finite resistance depending on the nature 
of the contacts and the maximum resistance occurs not for 
zero current but for a small current entering at the end 
where the contact resistance is greater. It is important 
to distinguish between the resistance measured between 
points such as A D and points such as B Cas the former 
depends largely on the contact resistances, while the latter 
depends on the dimensions and on the resistivity of the 
material only. 


In this specimen the resistance between B and C is about 
4 ohms, while that between A and D, including the two con- 
tact resistances, for very small currents is about 237 ohms, 
the maximum value being 279 ohms for a positive current 
of about 0°000825 ampere. The thickness and width of this 
Specimen were notrecorded. Readings with various speci- 
mens give in many cases figures of the same order for BO 
but occasionally very high values are obtained, much higher 
than can he accounted for by differences in dimensions; in 
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these cases it is frequently found that irregular changes 
occur, and it is thought that the high values are not due 
to actually higher values of resistivity but to discontinuities, 
sometimes temporary in nature, in the thin sheets or lamellz 
of which the substance consists. The over all resistance 
A D may be increased to thousands or hundreds of thousands 
of ohms by alterations in the contact pressure and area. 


In the paper quoted Waterman finds a relation between 
the resistance and temperature. In view of the above 
result it is likely that sucha relation must refer mainly to 
contact resistances and does not give any information con- 
cerning changes in the resistivity of the material. Attempts 
were made therefore to investigate the behaviour of such 
preparations at various temperatures. Strips of molybdenite 
furnished as before with copper contacts were placed in an 
oven heated electrically, and the potential differences for 
several currents measured at a number of temperatures. 
Many specimens were tested over various temperature 
ranges, the highest temperature used being about 200° C. 
In all cases the results resembled those obtained at room 
temperatures. Always Ohm’s law held for the central 
portion B OC and the potential difference for an end pair of 
contacts was greater when the current entered at that 
end than when it left. The change of curvature noted 
above near the beginning of the +A Band —OD curves 
was observed in some cases and probably occurred in all. 


In every trial the potential difference between each pair 
of contacts decreased with rise of temperature, but the 
relative decreases were not the same for all. In figure 3 
are given curves for various temperatures for +A D and 
—A D and in figure 4 the corresponding curves for BC for 
the same strip from which the curves of figure 2 were 
obtained. The numbers placed near the lines give the 
mean temperature of the preparation during the observa- 
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tions (it varied by 2 or 3 degrees for the three highest 
temperatures but by not more than a degree in the others), 
and the sign + indicates that the direction of current was 
from A to D while the sign — indicates a flow on the 
Opposite direction. The numbers along the « and y axes 
must be multiplied by the same constants as in figure 2 to 
give amperes and volts respectively. Inthe case of figure 
3 we see that the total resistance, proportional to the ratio 
of ordinate to abscissa, decreased to a very marked extent 
as the temperature rose, but on cooling back to17° C. after 
the final heating to 183° C. the curve 17 (II) was obtained, 
showing a very slight recovery, the resistance being per- 
manently reduced by the heating. It was found that, even 
if heated through but a few degrees, on cooling back to the 
original temperature the resistance was changed, usually 
being less than before the beating took place. As the total 
resistance is due mainly to contact resistances at A and D 
it is not surprising to find that large changes occur on 
heating, and also that the contacts are not restored to their 
original condition on re-cooling nor is it surprising that the 
efiects of temperature changes are sometimes very different 
at the two junctions. The curves in figure 3 show only 
readings obtained with very small currents; at some tem- 
peratures readings were also taken for considerably larger 
currents and in these cases the full curve shows the same 
general effect as +A D or —A D in figure 2. 


In figure 4 the curves for BC are all straight lines and 
a progressive decrease in resistance is seen as the temper- 
ature rises, the change being relatively much smaller than 
with the whole resistance A D. On cooling, a line 17 (II) 
is obtained, having a smaller slope than the original line 


17 indicating a permanent change in conductivity as a 
result of the heating. This result is more unexpected than 
is the change in A D, but in practically every test made, 
even when the change of temperature is but 5 or 10 degrees, 


230 O. U. VONWILLER. 


it was found on cooling that the resistance between B and 
© did not return to the original value. The results too, 
were very irregular, sometimes the resistance was lowered, 
at others raised as a result of heating and subsequent cool- 
ing. Hven when the same specimen was repeatedly heated 
and cooled over the same range of temperature, with or 
without the passage of current at the higher temperature, 
it was found that sometimes for two or three trials the 
resistance would decrease after each cycle and after the 
next it would increase. In all cases, however, while the 
temperature was constant at any value the curve for BC 
was a Straight line. In the hope of obtaining a value for 
the temperature coefficient trials were made with widely 
different conditions; sometimes very thick pieces of the 
material were used and at others very thin strips, less than 
0O°1 mm. thick; the contacts were altered in nature, con- 
sisting sometimes of clamped metal strips, at others of 
wires with rounded ends pressing against the molybdenite, 
and sometimes the molybdenite was plated with copper 
deposited electrolytically at the regions where the contact. 
was to be made, but consistent results could not be obtained. 
It is probable that the change in conductance between BC 
after going through a temperature cycle is not due toa 
real change in resistivity but is caused by a mechanical 
change. The material has a lamellar structure and in the 
expansions and subsequent contractions a certain disturb- 
ance may occur resulting in a change of contact between 
the sheets making up the strip, and if there is discontinuity 
in some of these the effective area of the section and there- 
fore the conductance may be changed. 


Inset in figure 4 is figure 5 showing the relation between 
apparent conductance and temperature for BC and A D. 
The ordinates in the case of AD have been multiplied by 
five and the numbers given on the y axis are merely pro- 
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portional to the conductance. The curvesshow clearly the 
marked difference in the effect of temperature changes in 
the two cases. Here, as in a number of trials, the con- 
ductance of BC has an approximately linear relation to 
temperature during the greater part of the rise, but calcu- 
lations of the temperature coefficient of the conductance 
from such readings give widely different values in different 
cases and even with the same specimen in different trials. 
The values indicated range from 0°003 to 0°009 per degree. 
The only unvarying result is that the conductance increases 
with rise of temperature and decreases with fall. 


In this work at high temperatures it was found that 
small differences of temperature between the various con- 
tacts with the molybdenite ‘caused considerable trouble 
owing to thermo-electromotive forces, until this source of 
error was detected and removed or eliminated by actual 
determination of the e.m.f., a simple matter with the aid 
of the potentiometer. It was soon seen that comparatively 
large e.m.fs. were obtained for small differences between 
the temperatures of the junctions and an attempt was made 
to measure this e.m.f. for known differences of temperature 
of copper and molybdenite junctions. Four junctions of 
copper and eureka wire were prepared by soldering together 
the ends of wires of No. 40 gauge of the two materials, the 
joint being made as small as possible, and the insulation 
being removed over as small a length as would allow a 
satisfactory join tobe made. These junctions were clamped 
against four points ona molybdenite strip, the junction 
being pressed between a small piece of copper foil and the 
molybdenite. A small brass terminal was clamped on to 
one end of the molybdenite strip and this was heated by a 
current passing through a coil of insulated wire wrapped 
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round it. After some time a steady temperature gradient 
was established along the strip and the e.m.f., between 
different pairs of copper molybdenite junctions could be 
measured, readings at the same time being taken of the 
e.m.f. obtained with each copper-eureka junction, the other 
junction iv this case being at the room temperature outside 
the enclosure in which the molybdenite was placed. After 
a Calibration was made later the latter readings gave the 
temperatures of the four junctions. The copper wires of 
the copper-eureka junctions were used to form the copper 
molybdenite junctions. These tests were carried out with 
a number of different heating currents so that the junctions 
attained different temperatures. The calibration was 
carried out by raising the temperature of the whole pre- 
paration in the electric oven, the heating current at the 
end of the strip being zero, and measuring the thermo-e.m.f. 
for each copper-eureka junction, the temperature of the 
whole being observed with the aid of a mercury in glass 
thermometer. Such readings were taken at several tem- 
peratures, and it was found that the four junctions gave 
practically the same results. Curves were plotted giving 
the potentiometer readings for various temperature differ- 
ences and so the temperatures of the copper molybdenite 
junction were readily determined with their aid. In all 
these experiments the room temperature only varied over 


a range of less than two degrees. 


On plotting the thermo-e.m.f. for each pair of copper 
molybdenite junctions against differences of temperature 
the curve obtained for any pair is practically a straight 
line. It was found that the slope varied slightly with 
different pairs of points on the same strip and with differ- 


ent strips. The maximum difference of temperature in 
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these trials was 80°. For temperatures between 16°C. 
and 100° C. the e.m.f. for a difference of one degree between 
two copper molybdenite junctions was found to be 560 micro- 
volts. This is the mean value obtained from a number of 
apparently satisfactory trials with several different speci- 
mens; the extreme values found are about 10 per cent. 
greater and less than this. No attempt was made to 
determine the variation with temperature which was small 
within this range. The direction of the thermo-electric 
current is from copper to molybdenite at the hot junction. 
The thermo-electric height of molybdenite is thus very 
great, being comparable with those of silicon and selenium. 
This result is of interest, because it is considered probable 
that the variation of the contact resistances with size and 
direction of current; which is the origin of the rectifying 
property, is due to thermo-electric effects produced by the 
passage of the current. 


The Physical Laboratory, 
The University of Sydney. 
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THE GKOLOGY OF THE GLOUCESTER DISTRICT 
OF NEW SOUTH WALKS. 
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Summary of the Geological History. 


Introduction. 

Very little has previously been published about the 
geology of this district. In 1915, the writer, in company 
with Professor W. N. Benson, D.Sc., examined the railway 
cuttings between the Bulliac railway station and the 
Manning River. A brief note of the observations then 
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made was contributed to the proceedings of the Geological 
Section of the Royal Society of New South Wales.’ Since 
then, the author has made a number of short field trips to 
the Gloucester District, mainly for the purpose of working 
out the succession and thickness of the Carboniferous 
Strata, and their stratigraphical relationship with the 
underlying Devonian strata. Time did not allow of the 
making of an accurate detailed geological map, and in the 
one which accompanies this paper, the boundaries of the 
various geological formations shown are only approxima- 
tions. They are, however, sufficiently accurate to reveal 
the general geological structure of the district. Ihave to 
thank Messrs. V. B. Collins, A. F. Newman, and W. Clark 
for much help in carrying out the field work; and my thanks 
are due to Mr. W. G. Stone for having kindly made the 
analyses of the igneous rocks. I have also to thank Prof. 
Sir Edgeworth David for much kindly advice, when he 
accompanied me on one of my visits to the district. 


Physiography. 

The most striking physiographical feature of the district 
adjoining the town of Gloucester is a majestic group of 
rocky hills, with precipitous faces, lying to the west of the 
town, and known as the The Gloucester Buckets. These 
are made up of Carboniferous lava flows, now tilted on end. 
Almost equally conspicuous is another rocky range of hills 
lying to the east of the town, and known as the Mograni 
Mountain. This, in its geological structure, is similar to 
the Gloucester Buckets. 

The North Coast Railway, from Craven to Gloucester, 
traverses a relatively low region 300 to 400 feet in altitude, 
a region about five miles wide and twelve miles long, in 
a north and south direction. This region has a gently 


* This Journal, Vo]. xux1x, 1915, Abstract of the Proceedings of the 
Geological Section, p. xxvii. 
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undulating surface, but is bounded on both its eastern and 
western margins by precipitous, rugged ridges ranging up 
to 2,000 feet in altitude, and striking almost due north and 
south. These ridges consist of Carboniferous lava flows, 
whereas the low-lying region in between consists of Permo- 
Carboniferous Coal Measures. Similar features continue 
southward from Craven for at least another ten miles. 
North of Craven this region is drained by the Avon and 
Gloucester Rivers, as shown on the map in Plate XVIII. 


At Gloucester, which lies at the northern end of this 
region, the lava flows of the eastern range, here known as 
the Mograni Mountain, swing round to an east and west 
direction, almost joining on to the western range—the 
Gloucester Buckets—and almost cutting off the valley of 
the Avon River at this point. 


At first sight, this long, narrow, relatively depressed 
region might be taken for a rift valley, but a study of the 
geological structure dispels this view. ‘The Carboniferous 
and Permo-Carboniferous strata have been folded into a 
huge synclinal fold, striking north and south. The weak 
coal-measures which lie in the trough of the fold have been 
deeply denuded, whereas the Carboniferous lava-flows 
which flank them on either hand have resisted denudation, 
and have survived as steep ridges. 


In Tertiary times, a peneplain had been developed in this 
district, and at the end of the Tertiary Period (the Kos- 
ciusko Epoch) an elevation of about 2,000 feet took place, 
converting the peneplain into a tableland. Denudation 
since then has maturely dissected the tableland; mature 
valleys have been cut into the weaker geological structures, 
while the harder, resistant structures still survive as high 
ridges. The way in which the larger streams cut across 
the hard and weak structures alike, and the entrenched 
meanders, notably those of the Barrington River, as well 
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as other features, all suggest that the mainstream channels 
ante-date the present topography, i.e., they are revived. 
streams. 


Some twenty miles to the west of the region here being 
described lies the Barrington Tableland, 4,000 to 4,500 feet 
in altitude, its eastern margin being marked by a great 
fault escarpment. Its surface is part of the same peneplain 
as that which occurs in the Gloucester District, the two 
regions being elevated during the same uplift, but while 
the Gloucester region was uplifted only about 2,000 feet, 
the region to the west was uplifted 4,500 feet; and the 
stresses set up as a result of this unequal movement, 
developed the line (or lines) of faulting which mark the 
eastern face of the Barrington Tableland. 


Geological Formations. 
The geological formations represented in the Gloucester 


District are as follows:— 
Post Tertiary Alluvial Deposits 
Permo-Carboniferous Gloucester Coal Measures (? Upper Coal Measures) 


(The Kuttung Series Lava flows, conglomerates 

mud stones, and tufts. 

Carboniferous Conglomerates, shales, 
limestones, tuffs, and 

lava flows. 

Banded shales, mudstones, 
| limestones, and tufts, 
with MRadiolaria and 


Lepidodendron australe. 


The Burindi Series 


The Barraba Series 


Devonian 

Banded radiolarian cherts 

The Tamworth Series intrusive tuffs, and 
spillite lavas. 


| 

N 

| 

| 

L 
A. THE DEVONIAN SYSTEM, 

Upon reference to the accompanying map it will be seen 
that Devonian strata outcrop extensively over the northern 
and western parts of thearea shown. Excellent exposures 
may be seen in the cuttings along the railway line from 
Gloucester to the Manning River, starting ata point about 
one and a quarter miles from the Gloucester Railway 
Station. The strata in the hills around Copeland are also 
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of Devonian age, and extend eastwards along the Copeland- 
Gloucester Road to a point about one mile west of the 
Barrington River Bridge. The whole series is very highly 
folded, the strata over very large areas being almost ver- 
tical; their general strike is about N. 40° West. No attempt 
has been made tostudy these Devonian stratain great detail; 
neither the base nor the top of the formation has been found 
yet in this district; so that it is impossible to give a com- 
plete section here. The main object in studying these beds 
has been to attempt to work out their stratigraphical 
relationship with the succeeding Carboniferous formations. 


I. The Tamworth Series.—These are extensively 
developed, around the township of Copeland and in the 
railway cuttings between Gloucester and Bundook. They 
consist of spillite lavas, tufis, radiolarian cherts, and mud- 
Stones, limestones, and more rarely, quartzites. 


(a) The Spillites.—These do not occur in the immediate 
neighbourhood of Gloucester but are very extensively 
‘developed in the neighbourhood of Bundook. Here they 
outcrop along the railway line eastwards of Bundook rail- 
way station for about two miles. The western end of 
Kangat Mountain (2,000 feet high) is made up entirely of 
these lavas. They exhibit in places typical ‘*pillow”’ 
‘structure, and are in places somewhat vesicular. Under 
the microscope they are seen to contain well-preserved 
pyroxene and albite felspar. These rocks have undergone 
a considerable amount of alteration in places, with abund- 
ant introduction of quartz and epidote. Similar spillites 
of Middle Devonian age have already been described in 
great detail by Prof. W. N. Benson,’ from the Tamworth- 
Nundle District, consequently no detailed petrological 
‘description will be given here. 


* Geology and Petrology of the Great Serpentine Belt, Part III, by 
W.N. Benson, B.A., B.Sc, Proc. Linn. Soc. N.S.W., Vol, xxxvilII, p. 662, 
1913. 
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The width of the outcrop, taken in conjunction with the 
dip of these spillites in the Bundook neighbourhood, would 
give a thickness of several thousands of feet for these rocks. 
Quite probably some strike faulting has taken place, giving 
duplication of outcrop. Even after allowing for this possi- 
bility, their actual thickness must be at least 2,000 to 3,000 
feet. Such a great thickness of spillite (‘‘ pillow’’) lavas 
has not, so far as the writer is aware, been recorded from 
any other locality; and it at once raises the question as 
to whether the conditions of deposition usually postulated 
for such rocks are correct. 


(b) The Tuffs.—These have a very large development, 
and are interstratified everywhere throughout this district 
with the other Devonian sedimentary rocks. They are 
typically fine-grained in texture, with a greyish-blue colour, 
and intermediate to subacidic in composition. Both coarser 
and darker coloured varieties also occur. These tufis are 
in general regularly interstratified with the other sedi- 
mentary strata, but in many places they are seen to have 
intrusive relations with the radiolarian cherts and clay- 
stones, similar in every way to the intrusive tuffs of 
the Tamworth District described by Messrs. David and 
Pittman.’ Particularly fine examples of these intrusive 
tufis can be be obtained from the spoil heaps at the Moun- 
tain Maid Mine at Copeland, and excellent examples may 
also be seen in the railway cuttings between Gloucester and 
Bundook. The individual layers of tuff vary much in 
thickness, ranging from less than one inch to upwards of 
100 feet in thickness. No really satisfactory explanation 
of these anomalous “‘intrusive tuffs’’ has yet been put 
forward. 


(c) The Radiolarian Cherts and Claystones.—These con- 
stitute the most abundant of the strata of the Tamworth 


1 «On the Paleozoic Radiolarian Rocks of N.S. Wales, Q.J.G.S., 1899, 
pp. 16 - 37. 
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Series, and aggregate several thousands of feet in thickness. 
They are for the most part well laminated, consisting of 
alternating lighter and darker layers, the individual laminze 
sometimes being very thin; radiolaria are very abundant in 
some of the layers. Beds of tuff are interstratified with 
these rocks, and in many places intrude them. 


(d) The Limestones.—These are not common in this dis- 
trict. The largest bed known to the wiiter outcrops about 
four anda lialf miles N.H. of the town of Gloucester, on the 
road from that town to Bundook near where it crosses the 
Tugrabakh Oreek. This limestone bed strikes N. 40° H. 
and stands in a nearly vertical position. It is about 100 
feet in width, and is being quarried for use asa flux at the 
Cockle Creek Smelting Works. This limestone is of good 
quality, as may be seen from the following analysis:* 


Calcium Carbonate oe Ae ste 98°11 


Magnesium Carbonate ... sisi oe 0°49 
Ferric Oxide and Alumina Be a 0°80 
Gangue ... Nae Be: ot see 1°09 


No recognisable fossils have yet been obtained from this 
bed of limestone, but it is interstratified with what appear 
to be, from their petrological character, undoubted Devon- 
ian sediments. 


(e) The Quartzites.—These have been observed only in 
the Copeland goldfield, where several beds occur, ranging 
individually up to 10 feet in thickness. One of these was 
noticed in the underground workings of the Mountain Maid 
Mine. They are fine-grained. 


Fossils.—The only recognisable fossils so far found in the 
Tamworth Series are radiolaria and stems of the lycopod 
Lepidodendron australe, 


* Mineral Resources of New South Wales, No. 25, Department of Mines. 
The Limestone Deposits of New South Wales, by J. E. Carne. 
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Il. The Barraba Series.—The thick series of radiolarian 
mudstones and tuffs which outcrop on the Gloucester- 
Copeland road, between the six and seven mile posts, 
probably belong to this series. They, however, do not 
make good outcrops, and may possibly be part of the Tam- 
worth Series. They contain abundant radiolaria, while 
specimens of drift Lepidodendron are not uncommon. Some 
of the mudstones outcropping on the railway line between 
Bulliae and Gloucester may also belong to this series. 


III. The Gold Reefs in the Devonian Strata.—In that 
part of the district adjacent to the village of Copeland, the 
Devonian strata are intersected by a number of auriferous 
reefs. Those examined by the writer, viz., the Mountain 
Maid reef and Sawyer’s reef, strike approximately east 
and west, and hade to the south. 


The reefs are lenticular, varying from 6 to 10 inches in 
thickness, and the walls display well developed slickensides. 
The ore consists mainly of quartz, with a little pyrites, 
and with some angular fragments of country-rock embedded 
in itin places. The reefs are obviously, therefore, true 
fissure veins deposited along lines of faulting. The gold 
occurs in irregular shoots which are sometimes very rich, 
but which are usually short. These shoots pitch to the 
east. The gold is free, but the reefs also contain a little 
auriferous pyrites, and more rarely a little galena. Owing 
to their small size, and the smallness and irregularity of 
the shoots, these reefs have not proved very remunerative 
and not much work is at present being done on them. 


B. THE CARBONIFEROUS SYSTEM. 

The Carboniferous strata occur in the form of a large 
syncline striking practically due north and south. They 
are divisible into a lower series of marine origin—the 
Burindi Series—and an upper series of terrestrial origin— 
the Kuttung Series. The details of the Carboniferous 


P—December 7, 1921. 
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strata as they occur along the lines B Con the accompany- 
ing geological map are as follows :— 


THe IGattiin (ae Gloucester Rhyolites ... 1500 feet 
ae 8) The Rhacopteris Beds ... ... 100 ,, 
(The Conglomerates ws woe) ho Omen 
( Tuffs and Mudstones (with marine 
fossils) cae net i ol 000 
Productus Barringtonensis Bed.. 20 sae 
Tufis.. sae - OR 
Quartz Ker atophyre(No. Slava flow)200 ,, 
Tufis.. 50 ,, 
Quar tz Keratophyre(No. 2 lava flow) 400 ,, 
Tuffs.. soe) Oia 
Marine Mudstones and Tufts .) 800s 
Oolitic Limestone.. Bil << 220Fe 
Mudstone ... woek AO aees 
Quartz Keratophyre (No. 1 lava flow) 
200—400 ,, 
The Burindi d Mudstones ... ne ee sie’ (OO oe 
Series. |} Conglomerates... ae cee LOI 
Mudstones and Tuffs Shit . LOU Rmes 
Limestone (oolitic in part and tuf- 
faceous) °" ia wis. IOOPaae 
Mudstones ... Sais wee «os OOOT 
Pulisen. 50 a ne ve ZO Meee 
Conglomerates _... Sh oo. | oie 
Mudstones . 3 = h205 ee 
Crinoidal Limestone (with Zaphrentis) 
80 ,, 
Mudstones and Tufis sei cos OORERS 
Conglomerates... oo ree) 1, 
Mudstones ... Re Pm ...(2)900 ,, 
| Conglomerates... Me OR 
Total oy 12410 


The possibility of there being some duplication of strata 
in the above section has been considered, but no evidence 
of such being the case has been found. 


I. The Burindi Series.—The details of this series are 


shown above. They consist of conglomerates, limestones, 
mudstones, tuffs, and lava flows, and have a maximum 
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thickness of 10,800 feet. This section has been taken from 
the valley of the Barrington River, on the western side of 
the Gloucester Buckets. 


(a) The Conglomerates.—Several beds of conglomerate 
occur at and near the base of the Burindi Series, ranging 
individually from 20 to 40 feet in thickness. They contain 
well waterworn pebbles’ of quartzite, quartz-porphyry, 
aplitic-granite, and a dark coloured felspar porphyry; the 
pebbles ranging up to 12 inches in diameter. A few small 
pebbles of a cherty rock, not unlike the cherts which occur 
in the Devonian Series, have also been found. These con- 
glomerates may be seen crossing the Copeland road, about 
one mile west of the Barrington Bridge, and also along the 
Nowendoce road, about half a mile north of its junction 
with the Copeland road. A bed of conglomerate also occurs 
at the junction of the Copeland and the Bowman River 
roads. This bed is over 100 feet thick, and contains many 
large pebbles. Its position is about 5,000 feet above the 
base of the Burindi Series. 


(b) The Mudstones. —These form the bulk of the Burindi 
Series, aggregating many thousands of feet in thickness. 
They are blue-black to greyish-green in colour, very fine 
grained, and typically thin bedded. ‘Tufis are frequently 
interstratified with them. Oertain bands contain marine 
fossils, but these fossiliferous bands appear to be few and 
far between. The fossils they contain are listed on page 245. 
At different horizons, fairly abundant fragments of fossil 
plants are found, including imperfectly preserved stems of 
Lepidodendron and Archeeocalamites. This appears to be 
drift material. 


(c) The Limestones.—Three distinct limestone horizons 
occur in this series. The lowest bed, about 80 feet thick, 
is a coarse, crinoidal limestone, the crinoid stems ranging 
up to three-quarters of aninch in diameter. It canbe seen 
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outcropping on the Nowendoc road, where it immediately 
underlies a bed of conglomerates. A similar crinoidal lime- 
Stone outcrops on the stock reserve about two miles out 
from Gloucester, on the Taree road. Its position here is 
probably due to faulting. What is probably also the same 
limestone bed outcrops strongly in Tugrabakh Creek, near 
Brushy Mountain, about six miles from Gloucester. Here 
fossil corals (Zaphrentis) are associated with the crinoids. 
The second limestone bed outcrops strongly on the Cope- 
land road, close to its junction with the Nowendoc road 
(Portions 33 and 35, Parish of Fitzroy). It isa dark, com- 
pact limestone, oolitic in places, and apparently devoid of 
fossils. It is upwards of 60 feet in thickness, and has been 
observed at intervals for several miles to the south (Port. 
29 P. of Fitzroy and Port. 85 P. of Verulan). The third 
bed of limestone is also oolitic, and has so far yielded no 
fossils, it outcrops on the Copeland road, half a mile east. 
of Barrington village. 


These limestones are for the most part impure, as may 
be seen from the following analyses. In places they are 
tuffaceous, and regular bands of lapilli can be seen in them. 
These analyses have been taken from Mr. J. H. Carne’s. 
work on “‘The Limestones of New South Wales,’’ (Mineral 
Resources of N. S. Wales, No. 25). 


F 203 
Crinoidal Limestone (No. 1 bed) CaCo, MgCo, and Gangue 
Stock Reserve, two miles Al 203 
from Gloucester ... ORO Ss TOL 2°28) erie 
Ditto, ditto ... sae 1 OAT traces 10736 0°56 
Tugrabakh Creek, 6 miles from 
Gloucester... ae . 89°30 |1:56 Sblges 7:75: 
No. 2 Limestone Bed (Por. 33 
30, Parish of Fitzroy) ... 68°31 1:68 1:86 26:34 


(d) The Tuffs.—These are for the most part fine grained, 
and are interstratified with the mudstones. They have 
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their greatest development in the upper part of the Burindi 
Series, where they are associated closely with the lava 
flows, and here they are in some cases fairly coarse. They 
contain an abundance of quartz and felspar grains, more 
rarely a little biotite and with occasional fragments of 
rhyolite. 


(e) The Lava Flows.—Three distinct lava flows have 
been noted in the Burindi Series, all outcropping in the 
valley of the Barrington River on the lower north-western 
and western slopes of the Gloucester Buckets. These lavas 
are quartz-keratophyres, and are described in detail on page 
253. The lowest flow (No. 1) may be seen outcropping on 
the Copeland road immediately west of its junction with 
the Bowman River road, from here its outcrop runs just 
north of and parallel to the Copeland road for over a mile. 
As the village of Barrington is approached the outcrop 
swings to the north-west, crosses the road and disappears 
under the river flats of the Barrington River. Some lava 
flows outcropping on Portion 57 Parish of Verulam are 
probably a continuation of this flow. The Nos. 2 and 3 
flows, which are higher in the series, outcrop to the south 
of the Copeland road, and their outcrops follow asimilar and 
parallel course to the No. 1 flow. They have been traced 
as far south as McCraes farm (Port. 4, A. A. Cos. sub- 
division). Some similar lava flows which outcrop on the 
Gloucester River road (Port. 85 Parish of Verulam) are no 
doubt the southern continuation of these flows. 


Il. The Burindi Fossils.-—The following is a list of the 
fossils so far found in the Burindi Series. Not much atten- 
tion has been given to the collection of fossils, so that the 
list given is probably by no means exhaustive :— 

Lycopodiales... Lepidodendron (decorticated stems), 
(? L. veltheimiamum), 
Actinozoa ... Zaphrentis sp. ind. 
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Crinoidea ... Crinoid stems. 

Brachiopoda ... Dielasma sacculus. 
Chonetes c.f. Hardrensis. 
Orthis australis. 


Athyris. 
Productus barringtonensis. 
ae pustulosis. 


Orthotetes crenistria, 
Spirifera crassa. 
a sp. ind. 
Reticularia. 
Trilobita .» Phillipsia sp. ind. 


As is usually the case with the Carboniferous marine 
fauna in New South Wales, brachiopods largely prepon- 
derate, while the individuals are usually quite small. There 
is, however, one fossil bed on McOrae’s farm (Portion 4, 
A.A. Cos. subdivision), which is crowded with the large 
brachiopod, Productus barringtonensis. The rock is a 
coarse tuff, 10 to 20 feet thick, and this fossil is the only 
one found in it. 


Ill. The Kuttung Series.—These follow the Burindi 
Series conformably, and have a total thickness of 1750 feet; 
they consist mainly of lava flows. 


(a) The Conglomerates.—These have been taken as the 
basal beds of the series; they outcrop on the western side 
of the Gloucester Buckets where they are about 150 feet. 
thick, while the pebbles are small. Further to the south 
where they cross the Rawdon Vale Road, they are some- 
what thicker and the pebbles are coarse averaging from 4 
to 6 inches in diameter. These conglomerates are probably 
the equivalent in this district of the Wailarobba con- 
glomerates previously described for the Wallarobba-Clar- 
encetown district’ some 50 miles to the south. 


+ Sequence, Glaciation, and Correlation of the Carboniferous Rocks of 
the Hunter River District, N.S.W., by C. A. Sussmilch and T. W. E. 
David, this Journal, Vol. x11, p. 246, 1919. 
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(b) The Rhacopteris Beds.—These are quite thin; they 
consist of tuffs with some shales, and immediately underlie 
the Gloucester Buckets rbyolite flows. They contain the 
following fossil plants : 


Rhacopteris intermedia 
} (2?) Aneimites (Rhacopteris) ovata 
Cardiopteris polymorpha 
Archceopteris sp. ind. 
Hquisetales—Calamitean stems. 


Fibiales 


(c) The Gloucester Rhyolites.—These being a very strik- 
ing development in this district, forming the back-bone of 
the precipitous ranges which occur both to the east and 
west of the town. They are particularly well seen in the 
Gloucester Buckets (see fig.) where they are 1500 feet 
thick, as also in the Mograni Mountain; good sections may 
be seen in the railway cuttings immediately north of the 
railway bridge on the Avon River. A number of flows are 
included in the above thickness, but they are all very similar 
incharacter. This lava isa typical rhyolite, light in colour 
and frequently with well-marked flow structure. It is 
described in detail later on. 


A comparison of the Kuttung Series of the Gloucester 
District with that of the Hunter River District some fifty 
miles to the south reveals the following important differ- 
ences (a) the relatively small thickness of this series in the 
Gloucester District, as well as the almost entire absence 
of the conglomerates whose great thickness is such a 
characteristic feature of the Kuttung Series in the Hunter 
River area, and (b) the apparently entire absence of glacial 
beds in the Gloucester District. The broad details of the 
Kuttung Series of the two areas are as follows: 


Hunter kiver District. Gloucester District. 
Ft. thick. Feet. 
Seaham Glacial Beds ... 1840 The Gloucester Rhyolites 1500 
Paterson Rhyolite ... 300 The Rhacopteris Beds 100 
Mount Johnson Beds ... 1950 The Conglomerates... 150 
Martin’s Creek Beds ... 2200 
Wallarobba Beds . 2000 


Total cca eZeN) Total oo LO 
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Several possible explanations for these differences suggest 
themselves. The Kuttung Series were deposited under 
terrestrial conditions, and the high land which supplied 
the sediments may have occurred immediately to the south 
and south-west of the Hunter River area; if this were 
so one would expect the thickness of the sedimentation, 
and particularly of the conglomerates to become propor- 
tionally less northwards. On the other hand a considerable 
thickness of Kuttung strata may have been removed by 
denudation in the Gloucester District after their deposition 
and before the Gloucester Coal measures were laid down, 
as there is a considerable time and interval between the 
two formations. This might account for the absence of 
the Glacial Beds and perhaps of the Mount Johnson Beds, 
but would not account for the absence of the Wallarobba 
Beds which would normally underlie the rhyolites. These 
matters cannot, however, be definitely decided until 
detailed mapping is carried out in the intervening areas. 


IV. Relation of the Carboniferous formation to the 
Devonian.— Unfortunately, no actual contacts between the 
Devonian and Carboniferous strata have been found in this 
district. In the northern part of the area shown in the 
map (Plate XVIII) outcrops of the two formations almost 
come into contact in the railway cuttings a short distance 
north of the Avon River railway bridge, but this junction is 
a faulted one, the Tamworth Beds here lying against the 
Kuttung Series; the whole of the Burindi Series is missing. 
In the western part of the map (Plate XVIII) a junction of 
the Devonian and Carboniferous strata is shown running 
parallel to the Barrington River on its western side, but the 
position shown is only an approximation. Both the Devonian 
strata and the lower Burindi Series are weak rocks and give 
either very poor outcrops or noneatall; itis therefore, prac- 
tically impossible to locate the base of the Carboniferous 
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formation with any degree of certainty. On the Copeland 
road the base was taken at a bed of conglomerate which 
crosses the road about one mile west of the Barrington 
Bridge. Notwithstanding this absence of direct evidence 
there are some facts which suggest the evidence of an 
unconformity between the two formations. This evidence 
is as follows: 

1. The very general difference between the strike of the 
two formations.—The strike of the Devonian strata in the 
area examined varies from due north to north 60° west, 
the great majority of the readings, however, are in the 
neighbourhood of north 40° west. The angle of dip is very 
high, in many places quite vertical. The Devonian strata 
therefore, have been strongly folded, the axis of folding 
being about north 40° west. The Carboniferous strata are 
also highly folded, also approaching the vertical in places, 
but are not so steep on the average as the Devonian strata. 
In the district under consideration they have been folded 
into a huge syncline whose axis strikes practically north 
and south; the axis of this syncline is opposed to the 
Devonian lines of folding. 


2. Nature of the strata of the two formations.—The 
nature of the Devonian sediments indicates quiet deposition 
in moderately deep water in a locality far removed from a 
shore line; there is an entire absence of littoral deposits, 
and also an absence of a coastal marine fauna. It is true 
that a terrestrial plant (Lepidodendron australe) is fairly 
common, but this plant is represented by relatively large 
stems only, which might have drifted long distances from 
land, before sinking and becoming buried in the Devonian 
sediments. The Burindi strata on the other hand include 
such littoral sediments as conglomerates and oolitic lime- 
stones, while some of the mudstones and tuffs contain fossils 
of a coastal marine fauna. It is true that there isa notable 
absence of sandstone, although some sandy-shales occur, 
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but this could be due to the nature of the rocks on the land 
which was being denuded to provide the sediments. If 
this land consisted largely of Devonian strata the sediments 
found in the Burindi Series are just what one might expect 
to find. 


3. Comparison of the Devonian and Carboniferous. . 
marine fauna.—No marine fossils of Devonian age, other 
than radiolaria have been found in this district, but the 
Devonian marine fauna from adjoining parts of north-eastern 
New South Wales is well known. Very few Devonian 
species have passed upwards into the Carboniferous Period, 
neither did many of the genera. No passage beds have yet 
been found. Taking all of the facts into consideration, it 
may be said that while no angular unconformity has been 
proved, there is certainly a strong disconformity between 
the strata of the two periods, and that important crustal 
movements occurred at the close of the Devonian Period. 


O. THE GLOUCESTER COAL MEASURES. 


These coal-measures, besides occurring over the area 
shown on the map, extend southwards past the village of 
Craven, down the valley of Ward’s River to within a few 
miles of Stroud Road. This southern area has sometimes. 
been referred to as the Ward’s River Coal Measures. It 
will be seen that this coal basin isabout 35 miles long, and 
from five to eight miles wide. No detailed surveys have 
yet been made of this little known coal basin, and the 
author himself has made only a cursory examination of the 
measures in the immediate neighbourhood of Gloucester. 
Here they consist of shales, sandstones, grits, conglomer- 
ates, and coal-seams totalling upwards of 1,000 feet in 
thickness. <A fairly good section of these strata may be 
seen in the railway cuttings immediately to the north and 
south of the Gloucester railway station. In the cutting 
to the north of the railway station numerous coal seams 
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are exposed, with an aggregate thickness of at least 50 feet 
of coal, and dipping South 30° W., at an angle of 57. 


A shaft has been sunk near Gloucester on one of these 
Seams, near the bank of the Avon River, about one and a 
quarter miles west of the railway line. This shaft has 
penetrated a coal-seam 31 feet in thickness. This seam 
contains several well marked bands of shale, ranging 
individually up to 10 inches in thickness, and aggregating 
44 feet in thickness, there being 264 feet of clean coal. An 
analysis of this coal, made in the Mines Department 
Laboratory, was as follows :— 


Water ies ee a i Loo per Cent. 

Volatile Hydrocarbons ... .. oo 92 % 

Fixed Carbon oe ie a OO 4: on 

ASI. +. se bor ee sae ORG es 
Total ... ... 100°00 


Sulphur °754 

Water converted into steam by 1 fb of coal at 212° F., 
13°2 

Specific gravity 1°307 

Calories 7088 

B.T.U. 12°964 


The sample from which this analysis was made is said to 
have been taken across the full width of the seam, but 
excluding the bands. Good thicknesses of clean coal occur 
between the bands. The seam here strikes north and south 
and dips west at an angle of 64°. On the western side of 
the Gloucester River, however, the coal measures strike 
north and south, and dip east at about the same angle. 
From these dips, taken in conjunction with those in the 
railway cuttings at Gloucester railway station, it would 
appear that the coal seams, like the surrounding Carbon- 
iferous strata, occur in the form of a plunging syncline. 


252 Cc. A. SUSSMILCH. 


There is an interesting occurrence of these coal measures 
on Portion 81 close to the junction of the Copeland and 
Bowman River roads, Here, where they have been 
brought into direct contact with the middle part of the 
Burindi Series by faulting, they appear to dip under the 
Burindi Beds. 


I. Age of the Coal Measures.—These coal measures con- 
tain an abundance of the fossil plant Glossopteris: they are 
obviously, therefore, of Permo-Carboniferous age. ‘The 
composition of the coal given in the above analysis is very 
like that of the Borehole Seam in the Newcastle Coal 
Measures. The grits and conglomerates associated with 
the coal measures are very like those of Fassifern, in the 
Newcastle District. These facts, taken into conjunction 
with the thickness of the strata (1,000 feet or more), would 
indicate that these coal measures belong to the Upper or 
Newcastle Coal Measures, rather than with the Lower or 
Greta Coal Measures. This basin would appear to be a 
continuation of that shown by Prof. Sir Edgeworth David 
to extend northward from the Hunter River District 
towards Stroud. The two basins were, no doubt, at one - 
time continuous, but have been isolated by folding and 
subsequent denudation. 


II. Stratigraphical relation to the Kuttung Series:—If 
the above conclusion that the Gloucester Coal Measures 
are the equivalent of the Newcastle or Upper Coal Measures 
is correct, then the whole of the remaining subdivisions of 
of the Permo-Carboniferous formations totalling upwards 
of 10,000 feet are missing in the Gloucester District. If, 
however, it should be that they are the equivalent of the 
Greta or Lower Coal Measures, then only the Lower Marine 
Series would be missing, these latter in the Hunter River 
District are 4,600 feet in thickness. In either case, there- 
fore, a thick series of strata is missing from between the 
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Kuttung Series and the Gloucester Coal Measures, and 
there is therefore a strong disconformity between the two 
series. The Gloucester Coal Measures, so far as the author’s 
observations have gone, appear, except where they have 
been interfered with by faulting, to conform to the dip and 
strike of the Kuttung Series and to form part of the same 
great synclinal fold. It would appear to be the case, there- 
fore, that the folding which produced this syncline took 
place after the Gloucester Coal Measures were laid down, 
i.€., at the end of the Palzeozoic Era. 


Petrology and Rock Analyses. 
A. THE VOLCANIC ROCKS. 


Lava flows occur in the Carboniferous System in the 
Gloucester rocks, both in the Burindi Series and in the 
Kuttung Series. 


(a) The Burindi Lava Flows.—Three lava flows occur 
in this series, they are all similar to one another in general 
characters, and are quartz keratophyres. 


No. 1 Flow.—This rock in the hand specimen is light- 
coloured and aphanitic with moderately abundant pheno- 
erysts of felspar; in places, however, the rock is quite 
glassy, and when so is almost black in colour. Under the 
microscope the groundmass varies from cryptocrystalline 
to glassy, and in the glassy examples there is an abundance 
of small rod-like microlites, frequently grouped into stellite 
aggregates. The phenocrysts consist almost entirely of 
felspars, a few of these are orthoclase, but the great 
majority are plagioclase, all are much corroded. The 
optical character of the plagioclase indicates a variety close © 
to albite. An occasional small phenocryst of a pale green 
pyroxene is seen, which appears to be diopside, but is too 
much altered for accurate determination. Occasional 
small crystals of titaniferous magnetite also occur; inclu- 
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sions of this mineral are abundant in the few pyroxene 
crystals. 
Chemical Composition. 


Per cent. Per cent. 
SIO Fee ee OOI82 SOs ... absent 
Al Or =. ee) Ohi eres se ubrace 
He; Or, sco 2 SLI S (FeSr) ... absent 
FeO ... fo SOlo4 CrO> ... absent 
MgO ... 0°29 NiO and CoO absent 
CaOr cu ESO MnO... we OEOS: 
Na,O we = 4°68 DaOwes .36 POZOZ 
K2Oose ae an omeleatorn as Omer ... trace 
HOV d007€%) 1:05 ICO ... absent 
H,O (100° C.)+ 6°55 NiO Fas ... absent 
CODE. ve | 20503 ae Tee i 
LAC ONS 355 fe 1022/5 Total 2 OO R30 
le OR ESE tom 20205 ee 

Specific gravity 2°266 
Norm. 

Quartz Been e485) Classification. 
Orthoclase ... 10:01 Class I. Persalane 
Albite J. OoOmlal Order 4 Britannare 
Anorthite ... 8°34 Rang 2 Toxanase 
Diopside’  .... 0°65 Sub-rang 4 Lassenose 
Hypersthene... 0°40 Magmatic name Lassenose. 
Magnetite ... 0:93 
Ilmenite ve 0°46 
Hematite ... 0:48 


The specimen taken for analysis was the glassy variety 
as this appeared to be the freshest. It will be seen that 
nearly 90% of this rock consists of quartz and felspar 
molecules, and that of the latter the albite molecules largely 
predominate. For a field name quartz keratophyre would 
appear to be that most suitable. 


No. 2 Flow.—This rock in the hand specimen is typically 
pink in colour, is aphanitic, and usually markedly porphy- 
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ritic, displaying an abundance of small red phenocrysts of 
felspar, with a variable number of small quartz phenocrysts. 
Under the microscope the groundmass varies from crypto- 
crystalline to glassy, spberulitic structure is commonly 
present. The quartz phenocrysts are strongly corroded 
as also are the felspars. Most of the felspar phenocrysts 
are albite, but some orthoclase phenocrysts also occur. 
The only ferro-magnesian mineral found is an occasional 
small phenocryst of a pale green hornblende. 


Chemical Composition. 


SIG)5 ... we = 74°56 SORE. ... absent 
A O!. es AIRS) Clore. 0 tracer: 
Fe,0, sees dito) S (FeSr) .. absent 
BeO: 4.. sen PSIG Cr,0; ... absent 
MgO... O29 NiO and CoO absent 
(CALOM ae OS MnO ... sy ©. 005 
Na,O Pee etc oil Ba) <2 ite O04 
KE OF :: Ke eto ao SrOjeae amtraces 
H,O (100° C.) 0°35 hiOje ... absent 
H,O (100° C.)+ 0-91 WO cee ... absent 
CO. 22. ae 0201 a 
IO, ..: Wey 20240 Total ... 100-28 
LEO 5-2, ... absent pee 
lee OF eee 35) BO: 04 Specific gravity 2°622 
Norm. Classification. 
Quartz 565 | ORIG Class I. Persalane. 
Orthoclase ... 20°02 Order 4 Britannare 
Albite wt A139 Rang 1 Liparose 
Anorthite ... 1°39 Sub-rang 4 Kallerudose 
Corundum ... 0-61 Magmatic name Kallerudose 


Hypersthene... 0°70 
Ilmenite ge OO 
Hematite  ...2~ 1°76 


It will be seen that this rock is not very different from 
the No. 1 Flow, differing mainly in containing a larger pro- 
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portion of orthoclase, which however, is still subordinate 
tothealbite. The same field name viz: quartz keratophyre 
is suggested. 


No. 3 Flow.—This rock both in the hand specimen and 
under the microscope is so similar to the No. 2 Flow that 
a separate description is unnecessary. It also is a quartz 
keratophyre. No chemical analysis of this rock has been 
made. 


(b) The Kuttung Lava Flows.—These form a thick series 
ranging up to a maximum thickness of 1,500 feet. This 
thickness undoubtedly represents many distinct lava flows, 
but as they are all very uniform in character one general 
description will serve for all. 


In the hand specimen the vock is typically light-coloured, 
generally greyish-white to cream coloured, where the rock 
is more decomposed, as for example in the railway cuttings 
just north of the Avon River bridge, the colour may be 
greenish or reddish-brown. Flow structure is in many 
places strongly developed, and in places also a certain 
amount of contemporaneous brecciation has taken place, 
just as is the case in similar lava at Pokolbin. The presence 
of phenocrysts is rare, and when they are present they 
usually consist of felspar and are small and few in number. 


Under the microscope the rock is glassy to cryptocrystal- 
line, flow structure is commonly present, as also is spheru- 
litic structure; the spherulites are small and rarely visible 
in the hand specimens. Occasional small crystals of plagio- 
clase felspar are seen in most slides; these are usually too 
much altered to admit of accurate determination by their 
optical characters, but these characters, as far as they go 
indicate a felspar close to albite. More rarely small 
crystals of quartz and orthoclase are seen. All the pheno- 
crysts are much corroded. No ferro-magnesian minerals 
have been detected, but occasional small patches of chloritic 
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mineral may represent small one-time ferro-magnesian 
minerals; the total amount of such material is however 
very small. The chemical analysis given here was made 
from a specimen obtained in the Gap about a quarter of a 
mile south of the Gloucester Trig. Station, and from near 
the top of the Kuttung Series. 


Chemical Composition. 


BIO). sored TKS SOR ... absent 
Al,O, seo OEE Clem ye uraicen 
Fe,O,; nage! wl) S (FeS,) ... absent 
FeO ... Piet OPO O) —% CaO, ... absent 
MgO... sg  UeIke NiO and CoO absent 
C200 a. wear O° 24 MnO ... soot O02 
Na,O::. vets 2 02860 Baie: eee 0:02 
KO: ss. et SrOG ...  trace* 
FH,O (100° C.) 0°38 iO ne ... absent 
H,O(100°C.+) 1:00 VO, ... absent 
OO. ae Ors —_—__— 
IO... nee FOR LD Total. ... 100-10 
Ar,O, ... absent oo 
ois eee ft 0203 Specific gravity 2°582 
Norm. Classification. 
Quartz --- 42°60 Class I. Persalane 
Orthoclase ... 45°59 Order 3 Columbare 
Albite oes: Rang 1 Alaskase 
Anorthite 0:28 Sub-rang 2 Magdeburgose 
Diopside Sco aslo Magmatic name Magdeburgose 
Magnetite ... 1°39 
Ilmenite recy UeIY) . 
Hematite... O°16 


This rock is obviously a typical potash rhyolite and con- 
tains nearly 96% of salic molecules. In the table of rock 
analyses on page 261 analyses of Kuttung lava flows from 
Mount Bright near Pokolbin ard from Paddy’s Hill near 


Q—December 7, 1921. 
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Raymond Terrace are included for comparison. A com- 
parison of the norms of these two rocks with that of the 
Gloucester Buckets is as follows:— 

Gloucester Buckets, Mount Bright,* Paddy’s Hill, 


Gloucester. Pokolbin. Raymond Terrace. 
Quartz Sect 12260 Bes 44-0 an: ae 
Orthoclase... 45°59 ge 42°8 a 3°3 
Albite ye 8 Loe ae (3) oe Do°2 
Anorthite ... 0:28 oe 1+] ae Lee 
Corundum ... — xi Ics ey We 7e 
Diopside ... 0°86 Bae 09 wa — 
Hypersthene a ne 0-1 ae 0:9 
Magnetite ... 1°39 As 0:2 de 0°6 
Ilmenite ... 0:30 one == es, — 
Hematite ... 0°16 Be — ee O:2 


Magmatic name Magdeburgose Magdeburgose Westphalose 


Both these rocks occur on about the same horizon in the 
Kuttung Series as the Gloucester rhyolite. It will be seen 
that the rock for Mount Bright is practically identical with 
that for the Gloucester Buckets although these two locali- 
ties are about 70 miles apart. The rock from Paddy’s 
Hill on the other hand differs from the first two in being 
very rich in potash and correspondingly poor in soda. 


B. THE INTRUSIVE ROCKS. 


Some dolerite dykes have been noticed intruding both 
the Devonian and Oarboniferous strata, but these were too 
decomposed for petrological description. One very inter- 
esting (?) intrusive rock was found however, which merits 
description. This was found associated with the Gloucester 
rhyolites in the Gap, a valley cut through the Gloucester 
Buckets Range about a quarter of a milé south of the 
Gloucester Bucket Trig. Station, It cannot yet be definitely 


* The Geology of the Eruptive Rocks of Pokolbin N.S.W., by W. RB. 
Browne and A. B. Walkom. This Journal, Vol. xtv, 1911, p. 379 — 407. 
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stated whether this rock is really intrusive or whether it 
is a contemporaneous flow, as the field evidence was quite 
unsatisfactory so far as it was investigated, but it appeared 
- to be an intrusive sill occurring about 500 feet below the top 
of the Gloucester Buckets rhyolite flows. 


In the hand specimens this rock isa fairly dark-coloured 
compact aphanitic rock, showing under the pocket lens 
occasional small phenocrysts. Under the microscope the 
groundmass is seen to be crystalline to microcystalline, 
and to consist of a felted mass of very small laths of felspar; 
these felspar laths were too small for optical determination 
but appeared to be for the most part a plagioclase felspar. 
A few small phenocrysts of a plagioclase felspar are em- 
bedded in this groundmass, but were too much altered for 
specific determination. These felspar phenocrysts are 
strikingly marked by zonally arranged iron-oxide inclusions 
at or near the outer margin of the crystals. There also 
appears to be a considerable quantity of minute grains of 
iron oxide scattered through the groundmass. 


Chemical Composition. 


SIO), <.. .. 95°64 SOn- ... trace 

Al,O; Se iO) Cla ... absent 
Fe,O, ee OO S (FeS,) ... absent 
FeO ... ee ee nO Cr, 07% nae gh Os OF 

MgO ... << 1°46 NiO and CoO absent 
CaO =:. gerbes | MnO ... ee pao 
Wa, 07. Eee ges agl | BaOwes eae oe OO 

ek ee ee 120 SrO ... ... trace* 
H,0 (100° €:) 0°72 LiO% ... absent 
H,O(100°C.+) 2°24 V,0; ... trace 

CO) es: wey, 0:04 —_—___— 
F105 :.. tee CAD Total ... 100°25 
PEO) a3. Ae —— 


Op... ie a Specific gravity 2°721 
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Norm. Classification. 
Orthoclase ... 7:23 Class II Dosalane 
Albite sho OLDS) Order 5 Germanare 
Anorthite ... 5:56 Rang 2. Monzonose 
Nephelite .... 2°27 Sub-rang 5 x 
Corundum ... 0°41 
Olivine bor Die 
Magnetite ... 2°32 
Ilmenite se eon’ 

Hematite... 6°24 
Apatite sue 7, 204: 


This rock differs strikingly from the Gloucester Buckets 
rhyolite, first in its very high soda content and correspond- 
ing low potash content, and second in the large proportion 
of iron oxides, particularly hematite. Some nepbelite is 
shown in the “‘norm,”’ but none of this mineral has been seen 
in the rock slides. The amount of hematite shown in the 
*‘norm’’ is somewhat unusual, and this probably represents 
altered magnetite, but owing to the very fine grained tex- 
ture of the rock this point could not be readily investigated. 
This magma is evidently a somewhat uncommon one as no 
magnetic name for this type appears in the quantitative 
classification table. If no name has yet been applied to 
this type of magma the writer would suggest that of 
Gloucesterose. 


TI. No. | Flow, Burindi Series, Analyst W. G. Stone. 
II. No. 2 Flow, Burindi Series, Analyst W. G. Stone. 
III. Gloucester rhyolite, Kuttung Series, Analyst W. G. Stone. 
IV. Rhyolite, Mount Bright, Pokolbin, Analyst J.O. H. Mingaye. 
V. Rhyolite, Paddy’s Hill, Raymond Terrace, Analyst W. J. 
Greig. 
VI. Keratophyre, The Gap, Gloucester Buckets, Analyst W. G 
Stone. 
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Table of Analyses. 


18 Il. LILI. IV. ive Vi. 
SiO, ..(69°82 | 74°56 |77°76 | 77°82 | 75:06 | 55°64 
Ad JO}. A124 -112°87 | 9:94 | 11-46 \14-21 117-70 
Fe,0O, 110 l-80 |) Ta eOesOn 1S | 7-85 
| FeO O°o4) 20°36) | 10°59 OOO: keto 
MgO 0:29 | 0:29 | 0-18 | 0°23 | 0:09 | 1°46 
CaO I-86" | 0:28 |) 0: 245 O22 28 0:42) Paleo. 
Nia O 4°63 | 4:91 | 0°86 | 0°86 | 6°88 | 8°51 
K,O aif LOT eA ete eheelOe WOc Ome We lbo 0) 
ff50(100°C.) 1:05) 1) 0255) | 0:38") 0:36) 0-567) 072 
H,O (100°C, +) 6:59) | 0-91 | 2-00) | 1-408 0°62, (0 2224 
CO, 0:03 | 0:01 | 0:03 | 0:03 ase 0-04 
| TiO, 0:25 | 0:40 | 0-15 | 0:0% | absent} 1°45 
jaZrO-- — |absent|absent| — <= — 
PAO. Ht O059 OlO4 | 30° 038810:04 5 O:030 Onl 
SO, ...| absent) absent|absent| 0°07 | O-1l | trace 
Cl _..| trace* | trace* | trace* | — — | trace 
| S (FeS,) ..jabsent absent; absent} -—— — absent 
PerEsO,  ... .|absent| absent] absent} — — 0-01 
NaO and CoO trace* |absent/ absent; — =~) absent 
| MnO 0:03 | 003 | 0-02 | trace | 0:04 | 0°25 
BaO 0-02) | 0:04) 1.0022) 0-02 — 0-01 
| SrO ..| tracet | tracey | trace+ | — — | tracet 
LiO, ..| absent! absent|absent| trace | absent! absent 
v.0, ..|absent| absent|absent) — |absent] trace 
Total... ...{L00°30 | 100-28) 100°10} 100°11/100-18 | 100-25 
Specific gravity ...| 2-266 | 2°622 | 2-582! — /|2-604 |2-721 


* Less than 0°01% 


+ Spectroscopic reaction only. 


Summary. 
The Devonian strata which 


occur in the Gloucester 


District are similar to those already described from other 
parts of north-eastern New South Wales by Prof. W. N. 
Benson, they indicate the deposition of very fine sediments, 
together with enormous numbers of silicious radiolarian 
skeletons upon asea bottom, which may have been fairly deep 
and was far removed from any shoreline; sub-marine vol- 
canic activity was a pronounced feature during this period. 
Important crustal movement took place throughout the 
greater part of New South Wales at the close of the 
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Devonian Period (The Kanimbla Epoch) and coverted the 
greater part of this State into dry land; just how far these 
movements affected the Devonian sediments in the Glou- 
cester District is not yet quite clear, but there is some 
reason for believing that they were folded and uplifted. 


In Lower Carboniferous time (The Burindi Epoch) the 
Gloucester District was again under marine conditions, but 
the water was then undoubtedly shallow and not very far 
removed from a shore-line, as evidenced by the beds of 
coarse conglomerate which were deposited. A shallow 
water marine fauna, consisting mainly of brachiopods, 
trilobites, corals and crinoids, inhabited this sea. Thesea 
floor was slowly subsiding, and upon it was deposited a 
a great thickness of mudstones, tufis, limestones and con- 
glomerates, while at times volcanic eruptions resulted in 
the pouring out of thick lava flows (keratophyres) over the 
sea bottom. 


The long continued subsidence of the Burindi Epoch was. 
finally interrupted by an upward movement, which did not 
fold the Burindi sediments, but elevated the region into 
dry land and ushered in the Kuttung Epoch. This new 
epoch was marked in this district mainly by intense vol- 
canic activity and the pouring out of a thick series of lava 
flows (rhyolites). From here on there is a considerable 
gap in the geological record; just what happened is not 
yet clear, but apparently terrestrial conditions continued, 
and there may have been considerable removal of the Kut- 
tung Series by sub-zrial denudation. Towards the close 
of the Permo-Carboniferous Period (the Upper Coal Measure 
Epoch) part of an extensive freshwater lake covered the 
Gloucester District, and on the slowly subsiding floor of 
this lake a thick series of shales, sandstones, conglomerates 
and coal seams was deposited. 


The close of the Palzeozoic Kra was marked by orogenic 
earth movements on a grand scale, both the Carboniferous. 
and Permo-Carboniferous strata were strongly folded anda 
series of high mountain ranges produced. 
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THE PREPARATION oF CHRTAIN FERRIOXALATHS. 
By G. J. BURROWS and H. EK. TURNER. 


[Read before the Royal Society of N. S. Wales, December 7, 1921. ] 


SALTs of ferrioxalic acid have generally been prepared by 
dissolving ferric hydroxide in the required acid oxalate. 
Whereas the alkali salts are extremely soluble in water, 
the barium salt is only sparingly so, and this fact suggested 
a rapid method of obtaining these salts in a pure state, 
starting from either ferric sulphate or ferric alum. With 
ferric sulphate as the starting point, barium ferrioxalate 
is readily obtained by heating in aqueous solution, the 
calculated quantities of ferric sulphate barium hydroxide, 
and oxalic acid, and extracting the barium ferrioxalate 
with boiling water. The salt obtained in this way crystal- 
lised in slender pale green needles, and on analysis gave 
the following results:— 
Found: Ba 32°5, Fe 9°02, C,O, 41°7 per cent. 
Ba, [Fe(C.0.)s]2 12H.O requires: Ba 32°4, Fe 8°84, 0.0, 
tis, Melcent. 


Hydrates of this compound containing seven, twenty- 
one, and twenty-two molecules of water have been pre- 
viously described by various authors. 


The barium salt was also obtained in a similar manner 
from ferric ammonium sulphate. In this case, in addition 
to the normal barium salt, a barium ammonium ferrioxalate 
was also obtained by the spontaneous evaporation of the 
filtrate from the barium salt. In solubility it is inter- 
mediate between the barium and ammonium salts, and 
crystallises in bright green prisms which gave the follow- 
ing results on analysis:— 
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Found: Ba 26'0, Fe 10°6, C.O, 49°6 per cent. 
NH, Ba| Fe(C,0,), ],3 H,O requires: Ba 26°0, Fe 10°6, C.O. 
49°9 per cent. 


The sodium, potassium, and ammonium salts are readily 
obtained from the barium salt by treating the latter with 
the appropriate sulphate, and were found to crystallise 
with five, three, and three molecules of water respectively. 


The salts of ferrioxalic acid are green in colour, and 
with the exception of the barium salt are very soluble in 
water giving solutions which are quite stable in the dark. 
On exposure to bright light these salts, even in the dry 
state, are decomposed giving amongst other products, 
ferrous oxalate. In addition to these salts, iron gives rise 
to another series of oxalate derivatives, the ferro-oxalates, 
which arecharacterised bya yellowish colour both in solution 
and in the solid state. In this connection, it is interesting 
to note that ferrous oxalate, unlike most ferrous salts, is 
yellow in colour, and although insoluble in water, the solu- 
tion formed by treatment with dilute sulphuric acid is 
yellow, similar to that of the ordinary Fe (C.O,)’> ion, the 
depth of colour increasing as the solution is gradually 
neutralised by ammonium hydroxide or other alkali. This 
suggests the possibility that so-called ferrous oxalate is not 
a simple salt, Fe C,O, 2 H,O, but probably a ferrous ferro- 
oxalate, Fe |Fe(C.0.)], 4 H.O. 


Barium ferrioxalate was used as the starting point for 
obtaining certain alkaloid salts whose preparation was 
undertaken with the intention of endeavouring to resolve ~ 
a ferrioxalate into its active components. Although 
satisfactory results were not obtained in this connection, 
it is interesting to note that since the completion of this 
work this resolution has been effected through the phenyl 
ethyl ammonium salt (Thomas, J.O.S. 1921, 119, 1140), this 
worker having failed to effect a resolution through the 


re) 
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strychnine and brucine salts, as was also the experience of 
the authors of this communication. 


Cinchonine ferrioxalate was prepared by treating the 
barium salt with (the calculated quantity of) sulphuric acid 
in dilute solution, and adding the required amount of cin- 
chone. On cooling, a yellowish-green gum separated which 
later on set solid. The product so obtained dissolved only 
to a small extent in boiling water, but crystallisation was 
effected by slowly cooling sucha solution, traces of alcohol 
being added from time to time to prevent the separation 
ofoil, Thesalt ismuch more soluble in dilute alcohol than 
in water. Obtained in this way it crystallises in pale green 
needles, and can be recrystallised from aqueous alcohol. 


Found: Fe 4°24, 4°28. (C,,H»ON.)s H.[Fe(C,0.); |,6 HO 
requires Fe = 4°27 per cent. 


The strychnine salt was prepared ina similar manner 
and was obtained as pale green leaflets. 


Found: Fe 3°54, H,O 14°2 per cent. 
{OHO No)s A, [Fe (C,0.)s], 12 H.O requires Ke 3°63, 
H,O 14°1 per cent. 


The salt was recrystallised repeatedly from aqueous 
alcohol. Its insolubility at room temperature rendered a 
measurement of the optical rotation impossible. The last 
fraction was therefore converted into the potassium salt 
by treatment with potassium iodide, but was found on 
examination to be optically inactive. 


The University, Sydney. 
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ON AN ADDITIONAL BLUE-LEAF STRINGYBARK. 


By J. H. MAIDEN, I.S.0., F.R.S., F.L.S. 


[Read before the Royal Society of N. S. Wales, December 7, 1921. ] 


H. AGGLOMERATA DN. Sp. 
Arbor mediocris “Stringybark ” vocata, ligno pallido durabili;. 
SY pS > 
foliis junioribus primum leniter tomentosis deinde hispidis pilis 
stellatis, sessilibus vel breviter petiolatis, ovatis, marginibus 
d 2) ’ fo) 

undulatis, venis secundariis tenuibus, venis periphericis margine. 
leniter remotis. Foliis maturis lanceolatis, falcatis, sub-obliquis, 
petiolatis, crassiusculis, foliis novellis argenteis vel ceesiis; venis 
patentibus, venis secundariis angulum circiter 30° costa forman- 
tibus alabastris angustis, rotundatis, stellatis, in pedunculo- 

fo) ’ d ) 
applanato; operculo calycis tubum plus dimidio equante; fructibus 
parvis compresso-spheroidibus, ad 9 in capitulo, orificio parvo 


margine nitente, valvis depressis vel interdum leniter exsertis. 


The name agglomerata refers to the crowded heads of 
fruits, and was first used by me in connection with this 
plant (as a variety of H. eugenioides) in Agric. Gaz. N.S.W.,. 
VII, 268 (1896), subsequently in Proc. Linn. Soc. N.S.W., 
xxI, 806 (1896). I then dealt with it under KE. capitellata 
in my ‘‘Critical Revision,’’ Part vitt, p. 215, and in the 
same work, Part xLv, p. 151, under FE. Blaxlandi, and the 
tree has now reached its true position. 


Illustrations.-—It has been figured as regards juvenile 
leaves and fruits, at 6a and 6b of Plate 38, Part villof my 
‘*Critical Revision,’ and it will be additionally illustrated 
in that work. | 

A well-shaped tree of 50—80 feet, and 4—6 feet in 


diameter at 3 feet from the ground. A Stringybark. The 
timber pale brown, reddish towards the centre, of high 
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repute for durability. The whole plant has a somewhat 
strong peppermint-like odour. 


Juvenile leaves.—Only the first two or three pairs 
opposite, at first softly tomentose with stellate hairs, 
eventually becoming markedly hispid on both surfaces; 
sessile to shortly petiolate, ovate, acute, paler on the lower 
surface, the margins undulate; secondary veins fine, loop- 
ing and forming a moderately distant intramarginal vein; 
4—7 cm. long, 2—4 cm. broad. 

Intermediate leaves alternate, smooth, from paler 
beneath to dark green on both surfaces, narrow lanceolate 
to broadly, and obliquely lanceolate, the apex mucronate 
to shortly acuminate, 5—8 cm. long, 2—4 cm. broad. © 


Mature leaves lanceolate, falcate, attenuate, somewhat 
oblique, occasionally oblong lanceolate, from 10—15 cm. 
long, and 2 to 3$ cm. broad; petiolate, thickish, equally 
green on both sides, but particularly in the upper part of 
the tree, having a steel-grey or ‘“‘silver-leaf’’ cast, hence 
the vernacular name. Venation spreading, the secondary 
veins making an angle of about 30° with the midrib, the 
intramarginal vein not close to the edge. 


Flowers.—Buds narrow, rounded, or only very slightly 
angled, stellately arranged, pinkish or brownish at the base 
when fresh, up to 14 in the head, sessile or nearly so, onan 
elongated flattened peduncle. Operculum pointed, more 
than half the length of the calyx-tube. 


Fruits small, under 8 mm. in greatest diameter, com- 
pressed spheroid, with a comparatively small orifice, the 
rim shining, reddish-brown, the valves well sunk, or some- 
times very slightly exsert; up to 9 in a dense head. 


Range. 
Type from Hill Top, New South Wales (J.H.M., January, 
1896). 
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In Part xLv, p. 151, (under H. Blaxlandi) the following 
specimens should be referred to E. agglomerata:— 

Waterfall (with EH. capitellata), Woronora, Hill Top, 
Berrima, Berrima on Mittagong Road, Wombeyan Caves, 
Taralga Road (with slightly exsert valves); (ibid., p. 152), 
Goulburn, near Goulburn, Eden, Popran, Yarramalong, near 
Booral. 


In addition to the above, the following are new records: 
‘*Blue-leaved Stringbark,’’ Out Hill, Mittagong (D. W. 
Shiress). ‘‘Blue-leaved Stringy Bark, sometimes up to 5 
feet in diameter. About 12 miles west of Sutton Forest, 
towards Arthursleigh,’’ (R. H. Cambage, No. 4349). “‘White 
Stringybark.’’—Tall trees, white bark, good timber, leaves 
bluish tint, easily determined from ‘‘red’’ (Stringybark) in 
the bush by the more robust growth.’’ Nye’s Hill, Wingello 
(J. L. Boorman, August, 1899). Same locality (J.H.M. and 
J. L. Boorman, September, 1899), when I determined it 
“HK. capitellata, small fruited form.”’ 


Nelligen (J. L. Boorman, June, 1906), ‘‘The most useful 
of all the Stringybarks, being cut for all purposes, especi- 
ally for weatherboards and fencing. Attains large size and 
height.’’ Clyde. near Nelligen (J. L. Boorman, March, 
1909); ‘On a sedimentary deposit at about 900 feet, a few 
miles east from between Nelligen and Reidsdale. Locally 
known as Stringy bark’”’ (fF. W. Wakefield, No. 27, 1918). 


Summing up these records, the species is at present 
known only from the coastal districts and coastal table- 
lands of New South Wales, from Booral (Port Stephens — 
district) southward to the Victorian border. It can be 
confidently predicted to occur in Gippsland, Victoria, and 
to occur much further north in New South Wales. 

Affinities. 

It may be compared with certain other Stringybarks as © 

follows:— 


ON AN ADDITIONAL BLUE-LEAF STRINGYBARK. 269: 


1. With EH. Blaxlandi Maiden and Cambage. In the early 
juvenile leaves, which are rather larger in H. agglomerata, 
and in the stellate buds and smaller closely capitate fruits. 
The buds of E. Blaxlandi are clavate. In outward appear- 
ance both species have much in common. 


2. With EH. capitellata Sm. H. agglomerata appears to. 
differ in the following characters:— 

(i.) Smaller and more stellate juvenile leaves, the margins. 
of which are undulate or crenulate. They are also less. 
cordate. They appear to be intermediate between those 
of H. Blaxlandi and EH. capitellata, i.e., larger than the 
former, smaller than the latter. 

(ii.) In the E. eugenioides-like buds, with its longer 
operculum. 

(iii.) In the smaller and more contracted fruits. 


3. With EH. eugenioides Sieb. The juvenile leaves are 
intermediate between E. eugenioides (which have the 
narrowest of the Stringybarks) and EH. Blaxlandi, but nearer 
the latter, and considerably smaller than those of HE. capi-. 
tellata. The buds more closely resemble those of H. 
eugenioides than those of EH. capitellata. They are stellate 
like the former. 


In the type locality, H. ewgenioides grows in flatter 
country. 


4, With H. levopinea R. T. Baker. They are both Blue-. 
leaf Stringybarks. With H. leevopinea the affinity is not 
quite so close as in the three preceding species, neverthe- 
less, the general facies of EH. loevopinea is reflected in the 
essential morphological characters of the new species, with 
varying degrees of similarity. For example, at one stage, 
the buds of EH. leevopinea are between stellate and clavate, 
while the fruits, though invariably rounded, vary from 
truncate to domed with slightly exsert valves, but, at the 
same time showing a tendency towards abbreviated and 
elongated pedicels. The juvenile leaves too, though not 
conspicuously stellate, as in H. agglomerata, are inclined. 
to broadness. 


NS) 
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THE HESSHENTIAL OIL OF THH LEAVES OF DORY- 
PHORA SASSAFRAS (ENDLICHER). Part I. 


By A. R. PENFOLD, F.C.S. 
Economic Chemist, Technological Museum, Sydney. 


[Read before the Royal Society of N.S. Wales, December 7, 1921.] 


THE Botany of this tree is described by Endlicher, (Iconogr. 
t. 10), in ‘‘Flora Australiensis, Vol. v, page 283, and also 
Maiden’s “Forest Flora of New South Wales,’’ Vol. 1, page 
42. Itisthe well known Sassafras tree of New South Wales 
found growing in the good soil of the gullies of the brushes 
of this State, extending from the south of Queensland down 
to almost the Victorian border. It attains an average 
height of about 50 to 80 feet. It is the characteristic 
sassafras tree of this State just as is Atherosperma mos- 
chatum that of Victoria, both of which belong to the 
natural order Monimiacez. It is one of the commonest of 
our brush trees, and has glossy coarsely serrate leaves, 
which on crushing give the characteristic odour so well 
known to all as “‘sassafras.’’ Dr. J.M. Petrie, D.Sc., F.1.C., 
in a paper on “The chemistry of Doryphora sassafras,’’} 
mentioned that an essential oil was present both in the 
bark and leaves of this tree, but probably on account of the 
small amount of material, 100 grams, he did not examine 
the oil of the leaves, although some chemical and physical 
data are given in connection with the bark oil. A complete 
examination of the oil of the bark is at present being con- 
ducted, the results of which will be communicated at a 
later date. 


During the month of October, 1920, Mr. C. A. Colemane 
of Clyde road, via Braidwood, commenced the distillation 


* Proc. Linn. Soc. N.S.W., Vol. xxxvir, (1912) p. 189-156. 
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of the oil of the leaves for commercial purposes, and he 
kindly supplied the first lot of material for this investigation 
in order that its composition and value might be determined. 


As shown under “‘ Experimental,”’ the examination of this 
first lot of oil gave favourable results, the yield being 1°057, 
but the publication of the work was delayed, not only in 
order to obtain confirmation of the percentage yield, but 
for comparisons to be made with material collected at other 
periods of the year, and from different localities. The 
second lot of material came from the same locality as the 
first, but in the month of May 1921, when the percentage 
yield of oil was only 0°1%. When a further collection was 
made in November 1921, the percentage yield was 0°857/. 


This last distillation confirmed the original results 
obtained the year before. A complication, however, has 
arisen, aS a Collection of leaves made at Ourrowan, about 
15 miles away from the other locality (Monga) differs some- 
what in the composition of its oil, inasmuch as it is lighter 
than water, high in content of camphor, low in safrol, and 
contains apparently a fair percentage of the methyl ether 
of eugenol, whilst the first named is heavier than water, 
contains usually about 60% safrol without the eugenol ether 
and a much lower amount of camphor. In the writer’s 
opinion the difference is probably due to different conditions 
of environment, but further comment is deferred until he 
has an opportunity of making a thorough examination in 
the field. 


The publication of the results, so far obtained, however, 
cannot be further delayed, on account of their economic 
influence, and the fact that various distillers are eagerly 
waiting to secure their leases of country. 


In Part If communication the result of the examination 
of the leaves from other localities, together with an ex- 
planation of the variation in composition of oil at present 
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existing will be given, but meanwhile this publication will 
Serve as a warning to those about to secure leases to first 
have average selections of material made from off the 
country about to be taken up, and the oil therefrom 
examined. , 

The oil which just at present is finding its way to the 
market is the heavier than water type, and contains about 
60-65% safrol. It should find a ready sale as NEW SOUTH 
WALES SASSAFRAS OIL, and not as Australian, which latter 
naming would include the oil of Atherosperma moschatum 
which contains only a small percentage of safrol. 


The Essential Qil. 
The oil thus obtained from this tree by steam distillation 


is usually of a deep yellow to dark brown colour, with the. 


usual pleasant fragrant odour so well known as that of 
‘“‘sassafras.’’ The leaves that so far have been distilled 
were procured from Monga and Currowan, both of the 
South Coast district of this State, and were put through 
within a few days of cutting. 

Altogether 1,225 tbs. weight of leaves and terminal 
branchlets, cut as for commercial distillation were distilled, 
and gave an average percentage yield of 0°84%, with the 
exception, of course, of that distilled during the month of 
May 1921, when the yield was but 0°1%, probably due to 
time of season. 


The principal constituents of the oil from Monga, so far 


identified, are as follows, viz :— 
Per cent. Per cent. 


1. Safrol ... .. 60-65 4. Sesquiterpenes 10 
2. Camphor ye 2 LORD Do. HKugenol “hs, cee 
3. d-o, Pinene ... 10 
(EKugenol methyl ether could not be detected.) 
The sample of lighter than water oil from Ourrowan 
contains :— 
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Per cent. Per cent. 
1. Safrol about 30 4. Hugenol methyl ether, 
2. Camphor about 30 sesquiterpenes, and 


3. d-a, Pinene about... 10 alcoholic bodies about 26 


5. Hugenol 35 


Experimental. 


The 1,225 ibs. weight of leaves and terminal branchlets, 
collected at different periods and in various districts, yielded 
on distillation with steam, crude oils, which on examination 
gave the chemical and physical characters shown in the 
table, page 274. 


On distilling the crude oil of the first collection, 12/10/20, 
12% came over between 175 -— 210° C., 22% at 210 — 223° C., 
50% at 223 — 235° O., 12% at 235 — 250° C., and 3% at 250— 
Zoo ©. 


For the isolation and identification of the principal con- 
stituents, 600 ccs. of the crude oil were taken and separated 
into 16 fractions by repeated fractional distillation at 
10 mm. pressure. 


Determination of Terpenes.—The first three fractions 
boiling between 50—60° C. at 10 mm. were redistilled at 
7d. mm. through a 4-pear column, and yielded the follow- 
ing distillates, viz:— 


| Specific Optical Refractive 
No. | Boiling Point gravity at rotation, index at 
15° C. degrees. 20° C. 
1 155 — 157° C. at 760 mm. | 0-8650 + 64:22 1°4678 
2 | 157-168 ss 0°8679 + 64°55 1:4688 
> | 15S 1605 ee 0:8661 + 62°30 1°4688 


These fractions on mixing with an equivalent quantity 
of levo pinene, [a], 20° O. — 50°18", readily gave an excellent 
yield of nitrosochloride, which after careful purification 
melted and decomposed at 109° C. The principal terpene 
is, therefore, d-« pinene. 


R—December 7, 1921. 
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Determination of Camphor.—The portion boiling at 200 
— 219° OC. at 762 mm. was placed in a freezing mixture, and 
the separated camphor pumped off, drained on a porous 
plate, and purified by sublimation and recrystallisation from 
alcohol. Over 40 grams of solid camphor were obtained 
in this way. As thus separated, the purified material 
possessed the following characters, viz:— 

Boiling point, 760° mm. 207° C. 

Melting point 176° C. 

2°2318 grams in 10 ccs. absolute alcohol gave [a], 20°+42° 

Oxime, melting point. 118-—119° C. 

Determination of Safrol.—The remaining fractions dis- 
tilling between 104—120° C. at 10 mm. were placed ina 
bath of solid carbon dioxide, and the frozen mass trans- 
ferred to a buchner filter funnel surrounded with a mixture 
of ice and salt. On continued repetition of this process 
about 250 ccs. of purified safrol were thus obtained. It 
was washed with 3 % sodium hydroxide solution to remove 
phenols, and again frozen, and subjected to distillation at 
10mm. On examination it gave the following character- 
istics, viz:— 

Melting point +11° C. 

Boiling point 109—110° at 10 mm. 

Specific gravity at 15° O. 1°103 

Optical rotation +0°30° (due to slight impurity) 
Refractive index 20° O. 1°5375 


Its identity was confirmed by the preparation of the 
following derivatives, piperonylic acid and heliotropine, viz: 

(1) 10 grams were shaken with 22 grams powdered 
potassium permanganate and 3 grams potassium hydroxide, 
700 ccs. water and 700 grams ice. On completion of the 
reaction, removal of manganese sludge, and concentration 
of the liquor, crystals of piperonylic acid were obtained in 
excellent yield, on acidification with dilute sulphuric acid. 
On recrystallisation from alcohol they melted at 228° C. 
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(2) About 20 grams of the safrol were boiled for some 
hours with concentrated alcoholic potash solution in order 
to convert it into iso-safrol, and this crude compound was. 
then oxidised with chromic acid in glacial acetic acid 
solution. 


From the reaction product heliotropine was obtained,. 
which on purification through the bisulphite compound and 
recrystallisation from alcohol, melted at 37° C. 


Determination of the Sesquiterpenes.—From the liquors. 
remaining after the removal of safrol, and the original 
residue of 85 ccs. remaining after the fractionation of 600: 
ccs., a mixture of sesquiterpenes was obtained boiling at. 
121—145° C.at10mm. Onrepeated fractional distillation 
over sodium it was resolved into two portions, viz:— 


No. 1. No. 2. 
Boiling point at LO mm. 125-138 C. 140-148 C. 
Specific gravity, 15° C. 0°9723 0°9547 
Optical rotation —2° —1°2° 
Refractive index, 20° O. 1°5130 1°5090 


Neither fraction would give any of the well known deri- 
vatives for sesquiterpenes, but the colour reactions given 
by the sesquiterpenes present in the essential oils of the 
Myrtacee were readily obtained. The author was unable 
to obtain these sesquiterpenes in anything like a condition 
of purity. 

Determination of EHugenol and Heliotropine.—The crude 
oil on treatment with 3 to 5% solutions sodium hydroxide 
yielded 14% phenol. On purification it had :— 

Specific gravity at 15° O. 1°07 
Refractive index, 20° C. 1°542 
Gave with ferric chloride in alcoholic solution the 
characteristic blue colouration. 
Benzoyl compound, melting point 69—70° OC. 
' These characters confirm the identity of the phenol with 
eugenol. On treatment with sodium bisulphite solution a 
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a mere trace of aldehyde was obtained which proved to be 


identical with heliotropine. 


Examination of lighter than Water Oil from Curroiwan* 
The examination of this oil was similarly conducted, but 
the amount of safrol present did not exceed about 307, 
whilst the camphor was present in about equivalent amount. 
The latter on purification melted at 178° C., and with 2°1114 
grams dissolved in 10 ccs. absolute alcohol it had a specific 
rotation of +40°97°. 


A much larger fraction, equal to about 307% was also 
obtained boiling at 248—255° C. at 762 mm. It could not, 
however, be satisfactorily separated into its components 
as it appeared to form a constant boiling mixture of sesqul- 
terpenes, eugenol methyl ether and alcoholic bodies. A 
small fraction boiling at 250—253° C. on oxidation with 
potassium permanganate solution yielded veratric acid in 
good quantity of melting point 178—179° C., which tends 
to show the presence of eugenol methyl ether. Very little 
further can be done in this matter just at present until a 
method is devised for separating this ether in a purer con- 
dition. About 3°5% phenol was separated from the crude 
oil with dilute sodium hydroxide solution, and the deter- 
mination of its physical characters showed its identity with 
eugenol. The benzoyl compound melted at 69—70° C. 


It may be mentioned here that the colour reactions 
obtained with the eugenol from this oil varied according to 
the conditions of the experiment. In alcoholic solution on 
spot plate, the addition of one drop EK. solution ferric 
chloride solution gave a bright emerald green colouration. 
When carried out in a test tube with very dilute ferric 
chloride solution the usual violet colouration was obtained. 


In conclusion I have to express my thanks to Mr. F. 


Morrison, Assistant Chemist, for his usual kindly assistance 
in these investigations. 
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ON THE PRODUCTION IN AUSTRALIA OF THE 
AKOCIDIAL STAGE OF Puccinia graminis Pers. 


By W. L. WATERHOUSE, M.C., B.Sc., Agr. (Syd.), D.1.C. (Lond.) 
With Plate XIX. 


[Read before the Royal Society of N. S. Wales, December 7, 1921. | 


Introduction. 


There are several kinds of rust which attack the cereals: 
and grasses, but in Australia the one which does most 
damage is the black stem rust, Puccinia graminis Pers. 
In some seasons the losses it causes to wheat-growers are 
enormous. In 1916, the losses in the United States and 
Canada were estimated at 280,000,000 bushels of wheat, or 
one-third of the entire crop.“) Indeed the ravages of the 
rust have become so great in these countries as to consti- 
tute, in parts, the limiting factor in wheat production. The 
damage done in Australia is not so great. McAlpine ©) 
states that the loss to Australia in 1889 was estimated at 
between £2,000,000 and £3,000,000. More recent figures 
concerning New South Wales are available. Mr. A. H. EH. 
McDonald, Chief Inspector of Agriculture, estimates that 
in 1903 the losses in the North-Western and Northern Table- 
land Districts reached 3,000,000 bushels valued at over 
£400,000. In 1916 he estimates the losses in New South 
Wales at £2,000,000. All these are losses occasioned in 
‘epidemic years’? when the weather conditions are par- 
ticularly favourable to the parasite. But in ordinary 
seasons the rust is to be found in most districts, and is 
probably responsible for a depleted grain yield of perhaps 
five to ten per cent. of the crop. Such immense losses 
have led to a very careful investigation of the fungus by 
numerous workers. 
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Life History of the Rust. 


In the 18th century farmers in Europe associated the 
presence of the common barberry (Berberis vulgaris 3) 
with the spread of rust on wheat. But it remained for 
De Bary") to prove in classic fashion that the relation 
between the two was causal. He worked out the complete 
life history of the rust. Teleutospores on wheat straw 
that ias been exposed to winter conditions germinate in 
the following spring and produce sporidia. If these sporidia 
fall upon the young growth of the barberry or several 
allied plants, they bring about infection and the production 
of the spermagonial and the aecidial or “‘cluster-cup”’ stage 
of the parasite. Aecidiospores from the barberry will 
infect wheat and lead to the production of the uredospore 
or ‘‘red-rust’’ stage. Later in the summer the same uredo 
mycelium in wheat may give rise to the teleutospore stage, 
thus completing the life history. 


The proof of this connection of the barberry with cereal 
rust led to the eradication of the plant in parts of Hurope. 
In U.S.A., a vigorous Barberry Eradication Campaign has 
been in progress since 1918. A sum of $200,000 annually 
is being spent on this work. In these countries the absence 
of the barberry has been found to decrease the amount of 
rust on wheat. For example, in Denmark") a gradual dis- 
appearance of the stem rust has been contemporaneous 
with the destruction of the barberry. But it does not 
always follow that the elimination of the barberry will 
necessarily get rid of the rust. The uredo-spore stage is 
capable, under some conditions, of keeping the fungus alive 
on stray wheat plants and certain grasses until the next 
season’s wheat crop is grown. | 


Previous Work in Australia. 


In Australia no native species of Berberis are known. 
But several introduced species are present in the cooler 
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parts where they have.been planted for ornamental pur- 
poses. Upto the present the aecidial stage of the rust 
has not been found in this country, although repeated 
attempts have been made to produce it. 


Cobb”) states that the aecidial stage is unknown in 
Australia. 


McAlpine’) made numerous attempts to infect barberries 
from rusted wheat straw. In 1892 and succeeding years 
various means were adopted. In some cases, rusted straw 
was scattered round the barberry plants or tied on to them. 
In others, susceptible wheat was sown round barberries, 
and after it had become severely rusted, was allowed to 
die downon the spot. In yet other instances, “‘ germinating 
spores were applied directly to the leaves.’’ McAlpine 
states that ‘“some plants were kept under bell-jars, others 
were exposed, and all were attended to and watered freely. 
Stee ands Not the slightest trace of any fungus appeared on 
any of the barberry leaves.’’ He also forwarded rusted 
wheat straw to Dr. C. B. Plowright in England to be there 
tested on barberries. But in all cases the teleutospores 
failed to germinate upon arrival in England. 


McAlpine concludes that as far as Australia is concerned, 
“the rust apparently has no intermediate stage.’ This 
has led most workers to consider that the teleutospore stage 
is merely vestigial. For example Butler) states that the 
aecidial stage has been completely lost in Australia. 
Similarly Levine™ says that the Australian rust has lost 
the power of infecting the barberry, 


In South Africa and in Ecuador, it is reported that the 
aecidial stage has similarly been lost. But in the light of 
the results herein reported, further experimental work in 
these countries would appear desirable. 


The form of stem rust which occurs in Australia has 
been determined by Eriksson, and other authorities as 
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Puecinia graminis Pers. But if the aecidial stage on the 
barberry cannot be produced, and if this feature is a 
requisite in the determination, then as McAIpine suggests 
its identity with Puccinia graminis Pers. is not proved. 


Inoculation Experiments. 
(a) British Material. 


It was planned to attempt the barberry infections in 
1919. In July of that year a number of species of Berberis 
were kindly supplied by Mr. J. H. Maiden, F.R.S., Director 
of the Sydney Botanic Gardens, and planted as a hedge at 
the Sydney University; a few were also planted at certain 
of the Government Experiment Farms. It was not until 
the present year, however, that the work became possible. 
In the meantime the plants had been attended to and had 
become well established. 


In 1920, while the writer was at the Imperial College of 
Science and Technology at South Kensington, attempts 
were made to get Australian teleutospore material to 
germinate in order to test it on barberries there. Rusted 
‘straw was kept in a cool cabin during the voyage and other 
material was sent through the post in the usual way. But 
in all cases the spores failed to germinate upon arrival in 
England. These results are in accord with those reported 
by Plowright. 


In March 1921, rusted wheat straw from Pembrokeshire, 
Wales, was collected and forwarded by Mr. A. D. Cotton 
of the Institute of Plant Pathology at Harpenden. It 
showed abundant teleutosori of Puccinia graminis on the 
‘Sheaths and stems, and was in a viable condition upon 
arrival in Sydney at the end of April. At this time two 
plants of Berberis vulgaris, which had been cut back a 
‘Short time before, were putting out fresh young growth. 
‘Small bundles of the rusted straw were suspended over one 
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of the plants. The straw and both plants were sprinkled 
with water daily for a week. 


No case of rust infection occurred. This negative result 
was expected, because the same method had been tried 
and had failed in EKngland where better conditions for 
infection—a higher humidity—prevailed, 


A successful method which had been worked out at 
South Kensington was then tried. It was there noted that 
more abundant teleutospore germinations appeared to be 
obtained by leaving the spores intact in the sori than by 
separating the teleutospores by scraping them off the straw. 


Fragments of the straw on which teleutosori were present 
were soaked in tap-water for five minutes. The barberry 
plants were sprinkled with water and the soaked fragments. 
of straw placed on young leaves. The whole shoot was. 
then enclosed in a glass cylinder (a lamp chimney) which 
was then lightly packed with cotton wool at the top and 
bottom, and then supported by a stake. (Plate XIX, fig. 1.) 
A very humid atmosphere was thus maintained within the 
cylinder. The shoot was kept enclosed for 24 hours in some 
cases, and for 36 hours in others; there was no discernible 
difference in the results. 


In each case, after four to five days, discoloured spots. 
appeared on the upper surfaces of the inoculated leaves. 
In addition, in some cases, dead areas occurred, mainly at 
the edges of the leaves. The causal agents were not deter- 
mined, but similar necrotic areas were also present on 
control shoots which had not been enclosed in the cylinders. 
It appears, therefore, that the teleutospore inoculation 
was not the cause of the necrosis. 


After 8 to 10 days yellowish spermagonia became visible 
on the upper surfaces of the leaves. Aecidia were produced 
on the lower surfaces 4 to 5 days later. Aecidiospores. 
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were taken from them to inoculate wheat plants and pro- 
duced typical uredosori. By means of uredospores the 
British rust is being kept in culture for further study and 
comparison with Australian forms. 


It was thus shown that the two particulur plants of 
Berberis vulgaris were susceptible, under the set con- 
ditions, to sporidia of Puccinia graminis obtained from 
England. 


(b) Australian Material. 


Numerous unsuccessful attempts were made to obtain 
viable teleutospores from straw of the 1920-1921 wheat 
crop; some was kept at the Sydney University and some at 
the Hawkesbury Agricultural College and forwarded at 
intervals by Mr. W. M. Carne. In September 1921, Mr. 
L. G. Little, Experimentalist of the Glen Innes Experiment 
Farm, sent specimens of rusted wheat straw of the 1920- 
1921 crop which had been harvested in January 1921. Some 
of the varieties were almost destroyed by the stem rust in 
this season. Straw of these had been allowed to remain 
undisturbed on the ground during the winter months, when 
heavy frosts were frequent. 'Teleutosori were abundant on 
the stems and leaf-sheaths. The teleutospores germinated 
in hanging-drops of tap-water at room temperature (about 
17-20°C.). An abundance of sporidia was produced over- 
night from each sorus. 


On the 29th September and on several occasions during 
October, inoculations with soaked teleutosori were made 
on soft young leaves of the same two plants of Berberis 
vulgaris which had been tested with the British rust. The 
method of enclosing inoculated shoots in glass cylinders as 
already described was adopted. The method of merely 
suspending the rusted straw over the plants was not again 
tried. 
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The shoots were kept in the glass cylinders for 24 and 
36 hours, again with no appreciable difference in the result 
obtained. After the removal of the glass cylinders, the 
' plants were watered from time to time when the weather 
was dry. 


After four to five days dark spots became visible on the 
upper surface of the leaves. As had happened when work- 
ing with the British rust, sharply defined necrotic areas 
occurred on some of the inoculated as well as on control 
shoots. Similar diseased areas were present cn leaves of 
other species of Berberis growing close by. 


Spermagonia appeared on the upper surface of the inocu- 
lated leaves after 8 to 10 days (Plate XIX, fig. 2). Four 
to five days later, aecidia were produced on the under 
surfaces (Plate XIX, fig. 3). Aecidiospores were used to 
inoculate wheat seedlings. Uredo pustules were produced 
on the seedling leaves of Hard Federation wheat in 12 
days. By means of uredospores the rust is being kept in 
culture for study. 

Aecidiospore measurements were made of 50 spores 
shaken from an infected barberry leaf. The arithmetic 
mean was 19°1 » x 16°7and the range from 24°2 » x 18°64 
to 149 x 14°94. Grove gives the measurement as 
varying from 14 to 26» in diameter. There is therefore 
no notable difference in the size of the Australian aecidio- 
spores. 

Sections were cut through infected leaves (Plate XIX, 
figs 4 and 5). A comparison of these slides with others of 
similar material prepared in England again fails to reveal 
any differences of note. 


General Discussion: 


The results obtained show that it is not true that Puc- 
cinia graminis as it occurs on wheat in Australia has lost 
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the power of producing the aecidial stage on the barberry. 
This may be true for teleutospores kept in hot dry districts 
where they lose their power to germinate. But in some 
cases at least the complete life-history of the fungus can 
be gone through under Australian conditions. Further 
work is planned to try and ascertain the conditions which 
are requisite. 

The infections here recorded were obtained under 
extremely artificial conditions. But careful observations 
of barberry bushes growing in the cooler areas of the State 
should be made to determine whether infection may not 
also take place under natural conditions. | 


HKuropean and American observations have shown that. 
‘the aecidial stage is of great importance in starting the 
early rust attack of cereals. Further, recent work of Dr. 
E. ©. Stakman and his co-workers at Minnesota, U.S.A.,. 
has led him to believe that the aecidial stage on the bar- 
berry may be very important in multiplying the number of 
biologic forms of the rust. His theory is that infection at. 
a spot of a barberry leaf may be brought about by sporidia 
of two different biological forms. Each gives rise to a. 
uninucleate mycelium. It is possible that the two mycelia. 
may intermingle. In the derivation of the binucleate 
aecidiospores at the base of an aecidium, one nucleus may 
be contributed from each mycelium. Such an aecidiospore, 
having a different nuclear constitution to that of aecidio-- 
spores of either of the two biologic forms, may be expected 
to behave differently, and probably to constitute a new 
biologic form. | 

It has already been stated that no species of Berberis 
are native to Australia but that barberry plants have been 
distributed throughout the country. In view of the proof 
that infection may be brought about, this distribution 
should cease. It is true that the positive results were. 
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obtained under artificial conditions, but it is by no means 
impossible for the requisite conditions for infection to occur 
in Nature. 


A further reason for urging that the barberry should be 
restricted is that American fodder is sometimes imported 
into Australia. If teleutospores of Puccinia graminis 
should be present on it and the sporidia find their way on 
to a barberry, the resultant infection might lead to the 
spread in Australia of a virulent American biologic form 
of the rust. 


The greatest danger is present in the cool districts. It 
is difficult to understand why the place of the barberry 
should not be filled by one or other of our many harmless 
native shrubs. If this be not desired, then at least the — 
distribution of barberries should be restricted to Berberis 
Thunbergii, which is immune to the rust. 


Summary. 


1. Under set conditions for inoculation, two plants of 
Berberis vulgaris were proved to be susceptible to sporidia 
of Puccinia graminis obtained from rusty British wheat. 


2. Inoculations of the same plants under similar con- 
ditions with viable teleutospores obtained from Glen Innes, 
New South Wales, gave numerous infections. 


3. Spermagonia and aecidia were produced, and from the 
latter aecidiospores were used to reinfect wheat. 


4. The aecidial stage produced by the Australian rust 
shows no marked differences to the British rust. 


5. The distribution of barberry plants should be discon- 
tinued. 
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Explanation of Plate. 
Photographs 2 and 3 and photomicrographs 4 and 5 by H. 
Gordon Gooch. 
1. A plant of Berberis vulgaris with a young shoot enclosed in 
a glass cylinder during inoculation. 
2. Showing spermagonia on the upper surface of a barberry leaf 


infected with sporidia of an Australian form of Puccinia graminis 
on wheat. x 2°5. 


3. Aecidia on lower surface of a barberry leaf infected with 
Australian rust. x 1°4. 
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» 


4 and 5. Sections through infected leaves showing § 


and aecidia. Fixed in Flemming’s Solution and 
Orange G. and Gentian Violet. x 60. 
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S—December 7, 1921. 


ABSTRACT OF PROCEEDINGS 


Royal Society of Hew South dGlales. 


MAY 4TH, 1921. 


The Annual Meeting, being the four hundred and twen- 
tieth General Monthly Meeting of the Society, was held at 
the Society’s House, 5 Hlizabeth Street, Sydney, at 8 p.m. 


Mr. James Nangle, President, in the Chair. 
Fifty-six members and five visitors were present. 


The minutes of the General Monthly Meeting of the 1st 
December, 1920, were read and confirmed. 


The President tendered a welcome to Professor EH. H. 
Wilson, M.A., V.M.H., of Harvard University, Deputy Director 
of the Arnold Arboretum, who was present as a visitor. 


The certificates of thirteen candidates for admission as 
ordinary members were read: six for the second and seven 
for the first time. 


Messrs. A. J. Sach and A. D. Ollé were appointed Scru- 
tineers, and Mr. W. S. Dun deputed to preside at the 
Ballot Box. 


The following gentlemen were duly elected ordinary 
members of the Society, Guillaume Daniel Delprat, Gordon 
Hay Godfrey, William Lloyd Hindmarsh, Frederick Henry 
Jackson, Warwick Lloyd, and Varney Parkes. 


The following gentleman was duly elected an Honorary 
Member of the Society:—Sir Richard Threlfall, K.B.E., M.A., 
F.R.S., lately Professor of Physics in the University of 
Sydney. 
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The Annual Financial Statement for the year ended 31st. 
March, 1921, was submitted to members, and on the motion 
of Professor H. G. Chapman, seconded by Mr. R. T. Baker, 


was unanimously adopted :— 
GENERAL ACCOUNT. 


RECEIPTS. £ “S. ade 

To Balance, Cash on hand and at Bank, Ist April, 

1920 
5, Subscriptions— 

Annual... 
» Rents— 

Offices ... : ae aN as .. 801 15 O 

Hall and TBR aa a ae 5. 203862 0 


» sundry Receipts .. rs 

» Government Subsidy for 1920. 
» Bookbinding Fund 

», Building Investment Fund ean 


PAYMENTS. List esc 


By Salaries and Wages— 
Office Salary and Accountancy Fees so 200) Loe AO 


Assistant Librarian ... is eos «. 48 20° 0 
Caretaker Sad fon 500 Bao ane Cel) 4 
» Printing, Stationery, Advertising, Stamps, etc.— 
Stamps and Telegrams AG i v0 ODE 2rd 
Office Sundries, Stationery etc. .. i) Ol om a6 
Advertising ... a hs sie TA Tor 0 
Printing as aa ae dies «a3, OORS 40 
,, kates, Taxes and Services— 
Electric Light ac Set ele .. 4413 9 
Gas ae vod ca ais eels wo, CLZUTONE4 
Insurance be BAe sta S06 . 23 14 1 
Rates ... a ase oes wie wales Lie 6 
Telephone Bee S00 ane ae icp eo alomeS 
,, Printing and Publishing Society’s Volume— 
Printing, etc.... ste ee a ... 016 6 6 
Binding 550 mb se 000 .. 43 15 0 


Carried forward 


5(4.17 QO 
syle) yl 
399 19 10 
100 O © 
20 0 O 


£1719 16 7 


£ Sovae 


149) “OS 


168 4 4 


360 1 6. 


1194 0 & 


ao re 
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PaYyMENTS—continued. £ s. dQ 8. 


Brought forward bi 40 eo 
By. Library— 
Books and Periodicals io 9 8 
Binding nAP 99 16 O 
—_— Vio 5 8 
,, Conversazione 99 11 6 
>, Sundry Expenuses— 
Repairs... 411 O 
Lantern Operator 19 13 6 
Bank Charges... 015 O 
Sundries 28 15 11 
—— 538 15 5 
», Building and Investment Fund— 
Interest on Mortgage ee sss a 1387070 
5», Clarke Memorial Fund— 
Repayment of Loan... Las Sus hao 0) OO) 
Interest thereon... ase ae 50 015 O 
a 50 15 O 
5, Balance— 
Credit Balance at Union Bank of Australha 
Limited ... oe bee we ee sOmon 0 
Cash on Hand... 3 2. 3 
— 8 8 8 
£1719 16 7 


Compiled from the books and accounts of the Royal Society of New 
South Wales, and certified to be in accordance therewith. 
HENRY G. CHAPMAN, m.p., Honorary Treasurer. 
W. PERCIVAL MINELL, F.c.p.a., 
Sypney, 18TH APRIL, 1921. Auditor. 


BUILDING INVESTMENT LOAN FUND. 
BALANCE SHEET AS AT 31st Marca, 1921. 


LIABILITIES. BoM Gl 
‘Loan on Mortgage— 
Amount due to the Australasian Association 


Advancement of Science wet 2300 O O 

£2300 O O 

ASSETS. a5 fh Gu Lea sterde 

Cash, Government Savings Bank a AA 274 0 0 

Commonwealth War Loan wait ede a. 100 O 9O 

Loan to General Fund ... Jae a 20 O O 
Balance as at 3lst March, 1920 << LISZi OF O 
Less: Interest received during the year.. 15 0 0 

— 1906 O QO 


£2300 0 0 
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STATEMENT OF RECEIPTS AND Payments, 3lst Marcu, 1921. 


RECEIPTS. & 8. desea 
To Balance, 3lst March, 1920, Government Sav- 
Ins) Danke | e.. is 179 0 0 
» Clarke Memorial Pujd seees in caved of 
Commonwealth War Loan ... Bas aise 100) 055G 
, Luterest—Commonwealth War Loan... ie oo OUFO 
Government Savings Bank... ioe 7 LO 220520 
15. 0-6 
,, Amount received from General Fund... sae 138 0 0 
£432 0 O 
PAYMENTS. ae Sh de 
By Interest paid to the Australasian Association 
Advancement of Science ia a as as 188 0 O 
,, Loan to General Fund Bat # a ner Pat 20 0 O 
,, Balance, Government Savings Pant eee on Be 274. 010 


£132 0 0 


CLARKE MEMORIAL FUND. 


BauANce SHEET, 31st Marcu, 1921. 


LIABILITIES. ££ so ad.) Zeiss 
Accumulation Fund— ; 
Balance as at 3lst March, 1920 _.... se 736 16 7 
Additions during the year— 
Interest Savings Bank of N.'S.W. ... 1 1 9 
A Government Savings Bank ... 1 011 
35 Commonwealth Savings Bank 016 2 
33 Loan—General Fund... .. OF 1D SO 
s Commonwealth War Loan ... 35 O O 
— 38 13 10: 
£775 10 5 
ASSETS. £3. dese esa 
Commonwealth War Loan... ae: ad se 700 O 0 
Cash Savings Bank of N.S.W. we we .. 30 10 10 
* Government Savings Bank ... ar Seen LOL BAS 
», Commonwealth Savings Bank Et ek 2S el awe 
=Seao 75 10 5 


£775 10 5 
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STATEMENT OF RECEIPTS AND Payments, 3lst Marcu, 1921. 


RECERTS. ses de, 8) -@: 
To Balance 31st March, 1920. 
Savings Bank of N.S.W._... AN £212 0R Oral 
Commonwealth Savings Bank as Seo a Ge Al 
Government Savings Bank... mae a ORL O 
— 86,16 
,, Repayment of Loan from General Account... 50 0 O 
;, Interest to date— 
Savings Bank of N.S.W. _... ee Won) is tie RS) 
Government Savings Bank... as seen lee Oe la) 
Commonwealth Savings Bank .., Sek O MGE EZ 
Loan to General Fund sats aiok bot Oma a 
Commonwealth War Loan... vas sore 0) 
-— 38 13 10 
£175 10 5 
PAYMENTS. feeSs.ds 4) Sissy, C. 
» Balance at date— 
Savings Bank of N.S.W.... aes .. 30 10 10 
Commonwealth Savings Bank ee ie oon tly 13 
Government Savings Bank... ae ee Or ES A 
—— 75 10 6 


,, Building Investment Fund— 
Amount paid in respect of Commonwealth 
War Loan sae aa eae oo se sees (LOOF 1ORRO 


£175 10 5 


On the motion of Mr. W. Poole, Mr. W. P. Minell was 
duly elected Auditor for the current year. 


It was announced that the Council had awarded the 
Clarke Memorial Medat to Mr. Joseph James Fletcher, 
M.A., B.Sc. and the President then made the presentation. 


Mr. Fletcher expressed his appreciation of the Council’s 
action in making the award. 


A report on the state of the Society’s property and the 
annual report of the Council were read :— 

ANNUAL REPORT OF THE COUNCIL FOR THE YEAR 1920-21. 
(1st May to 27th April.) 

The Council regret to report the loss by death of five 

ordinary members. Thirteen members have resigned. On 
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the other hand, thirty-two members have been elected 
during the year. 


To day (27th April, 1921) the roll of members stands at 
362. 


During the Society’s year there have been eight monthly 
meetings and nine ordinary and three special Council 
meetings. 


Four Popular Science Lectures were given, namely:— 
June 17—*The Kctoparasites of Man,”’ by Professor S. J. 
Johnston, D.Se. 


July 15—"* The Romance of Broken Hill,’’ by H. 0. Andrews, 
B.A., F.G.S. 


August 19—*‘ Bovine Tuberculosis and the necessity for its 
repression,’’ by Professor J. D. Stewart, B.v.se, M.B.C.V.S. 

September 16—“ Hinstein’s Theory of Space and Time,”’ by 
Mr. EK. M. Wellish, M.A. 


Meetings were held throughout the Session by the 
Sections of Geology, Agriculture and Industry. 


Twenty papers were read at the Monthly Meetings and 
these, with a good number of exhibits, afforded much 
instruction and interest to members of the Society. 


The Council has awarded the Clarke Memorial Medal to 
Joseph James Fletcher, M.A., B.Sc. 


In connection with the visit of His Royal Highness the 
Prince of Wales to Australia, an address of welcome from 
the Society was presented to His Royal Highness at 
Government House, Sydney, on the 17th June, 1920. 


The following members were honoured during the year: 
Professor T. W. H. David, K,B.E.; Mr. James Nangle, 0.B.E.; 
Mr. G. F. Earp, c.B.E.; Mr. R. T. Baker, awarded the 
Mueller Memorial Medal. 
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The Annual Diuner took place at “*The Burlington Cafe,” 
George Street, on 29th April, 1920, when we were honoured 
by the company of the Hon. Sir Henry Braddon, M.L.C., late 
Commissioner of Australia in U.S.A., and the Presidents 
of several societies. 


A Oonversazione was held by the Society at the Uni- 
versity of Sydney on 10th September, 1920, when we were 
honoured by the company of His Excellency Sir Walter 
Davidson and Dame Margaret Davidson, also of Sir William 
Cullen, Chief Justice of New South Wales and Chancellor 
of the University of Sydney, and Lady Cullen. 


A varied and most interesting collection of exhibits was 
shown and lecturettes were given on special topics. To 
those members and friends who contributed to the success 
of the evening the thanks of the Council are most cordially 
given. Itistobe regretted that the opportunities afforded 
to members and their friends by these social meetings 
were not more widely appreciated. 


The work of shelving the books in the library was com- 
pleted during the early part of the year, and on making a _ 
complete revision of the old catalogue it was found that 
only four books are missing. These may possibly be found 
later. 


For a number of years it has been the practice to store 
parcels of University theses received from Germany in the 
store room adjoining the main Hall. On examining these 
it has been found that they comprise a fairly complete set 
of theses published by the University of Marburg extend- 
ing from the year 1877 to 1913, and a small collection 
published by the Technical High School at Karlsruhe near 
Berlin. The Marburg dissertations cover subjects in 
Science, Medicine, Jurisprudence, Literature and Theology, 
many of them being of great value to students. Those of 
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Karlsruhe deal mainly with Engineering and Applied 
Science subjects. 


These have been arranged each year as a Separate volume 
divided into subjects, and placed alphabetically according 
to authors. At the Sydney University there is a series of 
catalogues published yearly setting forth the subjects and 
authors of dissertations in each German University, so that 


when the Royal Society’s set of Marburg dissertations is. 


bound, it will be possible in a few moments to locate any 
thesis a member may desire to consult. 


The Commonwealth Government having during the year 


removed restrictions on the receipt of scientific books from 
enemy countries, invitations to resume exchange were sent 
from the Society to 72 German and Austrian scientific 


institutions on the exchange list before the war. Up to 
date answers have been received from twenty societies,. 
eighteen have accepted the invitation, while two have not. 


resumed publication owing to high cost of material. 


During the year 335 volumes of periodicals were bound 


at a cost of £100. There still remains a vast amount of 


- unbound journals to be dealt with. 


Congestion has become more acute in the library during 


the past year, but it is hoped that in the near future alter- 
ations will be made enabling the shelving of the books to 
be extended with advantage and comfort to those consult- 
ing them. 


The donations to the library have been as follows :—1508 
parts, 100 volumes, 54 reports and 1 calendar. 


Owing to the greatly restricted library space the pur- 
chase of the following periodicals has been discontinued:— 
Annales de Chemie et de Physique, Hlectrical Review, 
Engineer, Engineering, Engineering and Mining Journal, 
Engineering News Record, Journal of Institute of Klec- 
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trical Hngineers, Knowledge, Mining Journal, and Notes 
and Queries. These journals are readily available in other 
libraries in Sydney and were rarely consulted in our library. 


Throughout the year the Council has had under consider- 
ation the question of making alterations to the Society’s 
House. After long discussion plans were prepared. On 
tenders being called the design submitted was found to be 
too costly for the Society to finance. An amended scheme 
is now under consideration. This plan provides for library 
space occupying the whole of the basementas in the larger 
scheme; for underpinning the front wall and rendering the 
lower rooms waterproof; for enlarging the hall except in 
respect to the gallery; for using the Caretaker’s quarters. 
for offices; for building new quarters for the caretaker on 
the roof; and for renovating certain rooms. 

* * * * * 

It was announced that the following members had died 
during the recess:—Mr. F. H. Dangar, Dr. 8. T. Knaggs, 
and Rev. Moore White. 


The following donations were laid upon the table:—413 
parts, 12 volumes, 16 reports and 1 calendar. 


The President, Mr. James Nangle, then delivered his 
address. 


As more than the necessary number of members of 
Council had been nominated, a ballot was taken, after 
which the President declared the following gentlemen to 


be Officers and Council for the coming year :— 
President: 
_E. C. ANDREWS, B.a., ¥.G.s. 
Vice-—Presidents ; 
J. H. MAIDEN, 1.8.0., F.R.8., F.L.S. | Prof. C. E. FAWSITT, p.sc., Ph.D. 
W. S. DUN. J. NANGLE, 0.3.5., F.R.A.S. 
Hon. Treasurer : 
Prof. H. G. CHAPMAN, m.p. 
Hon. Secretaries: 
k. H. CAMBAGE, F.u.s. | J. A. POLLOCK, p.sc., F.R.s. 
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Members of Council: 
CC, ANDERSON, m.A., D.se. F. H. QUAIFE, m.a., u.v. 


Prof. Sir EDGEWORTH DAVID, | prof, J, READ, M.A., PH.D., B.Sc. 
K.B.E., C.M.G., D.8.0., F.B.8., D.Se. 


CHARLES HEDLEY, r.1s. H. G. SMITH, F.c.s. 
T. H. HOUGHTON, m. inst. cuz. C. A. SUSSMILCH, F.a.s. 
Rev. E. F. PIGOT, s.5., B.A., m.B. | Prof. R. D. WATT, m.a., B.Sc. 


Mr. James Nangle, the out-going President, then installed 
Mr. EK. C. Andrews as President for the ensuing year, and 
the latter briefly returned thanks. ) 

On the motion of Professor Fawsitt a hearty vote of 
thanks was accorded to the retiring President for his valu- 
able address. 


Mr. Nangle briefly acknowledged the compliment, 


JUNI 1st, 1921. 

The four hundred and twenty-first General Monthly 
Meeting was held at the Society’s House, 5 Hlizabeth 
Street, at 8 p.m. 

Mr. K. C. Andrews, President, in the Chair. 

Forty-one members and two visitors were present. 


The minutes of the preceding meeting were read and 
confirmed. 

The certificates of twelve candidates for admission as 
ordinary members were read: seven for the second, and 
five for the first time. 

Messrs. A. D. Ollé and R. W. Challinor were appointed 
Scrutineers, and Mr. C. A. Sussmilch deputed to preside at 
the Ballot Box. 

The following gentlemen were duly elected ordinary 
members of the Society:—Harold Napier Baker, James 
Towers Bull, George Davenport Osborne, Charles Wilfrid 
Roberts Powell, Alfred Hrnest Oswald Sellers, George 
Henry Starr, and Robert Vicars. 
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The President announced the death of Mr. P. W. Rygate. 


The President announced that a Popular Science Lecture 
entitled “The Aborigines of Central Australia,’’ would be 
delivered by Captain 8. A. White, on Tuesday, 7th June, 
1921. 

The President, supported by Mr. J. H. Maiden and Mr.. 
J. Nangle, presented to Mr. R. T. Baker the Mueller 
Memorial Medal which had been awarded by the Austral- 
asian Association for the Advancement of Science, at the 
Annual Congress held in Melbourne last January, for his. 
eminent services to Botany, particularly in regard to the 
genus Hucalyptus. 


The following donations were laid upon the table :—23. 
volumes, 274 parts and 6 reports. 


THE FOLLOWING PAPER WAS READ: 


“On the Occurrence of a New Phenol in the Essential 
Oil of the ‘Leptospermum,’”’ by A. R. Penfold, F.c.s.. 
Remarks were made by Mr. H. G. Smith. 


EXHIBITS: 

1. Mr. HK. G. Bishop exhibited a series of steel specimens. 
showing the effect of heat treatment on case-hardened 
mild steel, and pointed out the importance of the 
proper heat treatment for case-hardened articles. 


2. Mr. J. H. Maiden exhibited two photographs taken by 
Mr. R. Stewart, of Tyrie Station, Dandaloo, in April 
last, of (a) Richard Cunningham’s tomb and its sur-- 
roundings, (b) the inscription on the slab, 


The following note was contributed :— 

Richard Cunningham was Superintendent of the Botanic 
Gardens, and botanist to Major Mitchell’s Expedition. He was 
murdered by the blacks near the modern Dandaloo in April, 1835. 
The facts have been stated by Mitchell, and as the inscription has 


only once been published, viz., in the Public Service Journal of 
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September 1903, I give it herewith, especially as the excellent 
photograph enables a correction to be made:—‘ Richard Cunning- 
ham, Government Botanist of this Colony, attached to an exploring 
expedition under command of Major Mitchell, Surveyor General, 
wandered in his enthusiasm for botanical investigation from his 
companions, and losing himself in this locality of the Bogan River, 
fell into the hands of the aboriginals, by whom he was unfortu- 
nately killed, about 25th of April, 1835, in the 42nd year of his 
age. This tablet is erected to his memory by a vote of the Parlia- 
ment of New South Wales through the C.C. of (Commissioner of 
Crown) Lands by 8. R. Daniel, C.C.L. (Commissioner Crown 
Lands) of the Wellington District.” 


JULY 6ruH, 1921. 


The four hundred and twenty-second General Monthly 
Meeting was held at the Society’s House, 5 Hlizabeth 
Street, at 8 p.m. 


Mr. H. C. Andrews, President, in the Chair. 
Thirty-eight members and two visitors were present. 


The minutes of the preceding meeting were read and 
confirmed. 


The President tendered a welcome to Dr. W. K. Gregory 
and M. H.C. Raven, both of the American Museum of 
Natural History, New York, who were present as visitors. 


The certificates of eight candidates for admission as 
ordinary members were read: five for the second and three 
for the first time. 


Messrs. C. A. Sussmilch and W. Poole were appointed 
Scrutineers, and Mr. W. 8S. Dun deputed to preside at 
the Ballot Box. 


The following gentlemen were duly elected as ordinary 
members of the Society: Joseph James Fletcher, Ethelbert 
Ambrook Southee, Henry Montague Stephen, John Kingsley 
‘Taylor, and Thomas Griffith Taylor. 
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The President announced the death of Sir Joho Russell 
French who was elected a member in 1899. 


The President announced that a Popular Science Lecture 
entitled:—*‘ The HKconomics of the Australian Vegetation 
irrespective of Timber,’’ would be delivered by Mr. H. G. 
Smith, F.c.s., on Thursday, 21st July, 1921. 


The following donations were laid upon the table:—3 
volumes, 260 parts and 14 reports. 


THE FOLLOWING PAPERS WERE READ: 


1. “Note on the Relation of Streams to Geological Struc- 
ture with special reference to Boat-hook Bends,’’ by 
W. R. Browne, B.Sc. Remarks were made by Professor 
Griffith Taylor, Mr. C. W. Mann, and the President. 


2. ‘‘Notes on the Cassiterite Crystals from the New Eng- 
land District of New South Wales, and Stanthorpe, 
Queensland,’’ by Miss Marie Bentivoglio, B.Sc., (com- 
municated by Acting-Professor L. A. Cotton, m.a., D.sc.) 


3. “The Decomposition of Dimethyl Oxalate by Acetic 
Acid,” by E. E. Turner, B.a., dsc, arc, and F. H. 
Wilson. | 

4, “The Kurrajong Harthquake of August 15th, 1919,” by 
Acting-Professor L. A. Cotton, ma. Dse. Remarks 
were made by Rev. E. F. Pigot and Professor Griffith 
Taylor. 


Mr. J. H. Maiden contributed the following note:— 
‘THE PHILOSOPHICAL SociETY OF AUSTRALASIA, 1821. 


If members will turn to my contribution to a history of our 
Society, as contained in our Journal, Vol. Lu, page 215, they will 
see on page 218 a list of some of the members. It has, however, 
always been something of a mystery as to what caused the discon- 
tinuance of the Society, and I have made a reference to the possible 


cause on pages 222 and 223. 
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The appearance of the “Historical Records of Australia,” Series 
T, Vol. xi, which deals with Sir Thomas Brisbane’s governorship, 
throws light on the bad feeling that existed amongst some of the 
members, and 1 would suggest that Governor Brisbane, withdrew 


his support for these personal reasons. 


My reference to the Historical Records, which I now proceed 
to quote, are not exhaustive, but seem sufficient for the purpose 
in hand. The pages are those of the volume in question. I will 


take the names of the members seriatim. 


Dr. H. G. Douglass, Treasurer and Secretary. If the whole 
volume be perused, it will be seen what a storm centre he was. 
He was reported on to the Secretary of State by Brisbane on more 
than one occasion, and his removal from the Magistracy by the 


Secretary of State was with Brisbane’s concurrence— p. 307. 


Brisbane was bitterly opposed to Barron Field, whom he reported 
to the Secretary of State for misconduct—p. 199. Brisbane 
accused Field of being the author of an anonymous attack on him 
ina London newspaper—p. 519. At p. 613 he reports to the 
Secretary of State that Field ‘has embraced every opportunity of 


falsely and foully sla1 dering me and my government.” 


Brisbane was very severe on Rumker, the Astronomer, whom 
he had personally employed and whom he accused of having 
abandoned science—p. 613. 


Goulburn, the Colonial Secretary, gave evidence at an inquiry 
into an accusation against H. G. Douglass, and supported him 
—p. 784. Brisbane charged Goulburn with neglect in carrying 
out his instructions—see pp. 253-255. At p. 556 he reported 


on Goulburn’s want of co-operation with himself in official matters. 


These were perhaps the most prominent members of the little 
Society, and the evidence seems to me to be overwhelming as to 
the cause of the break up. 


Of the other members, I find that Capt. P. P. King was friendly 
with Brisbane—see p. 314. Howe, p. 791, supports Douglass in 


regard to the charge which was preferred against him. Of 
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Hill, Irvine and Oxley I can find nothing to throw light upon 
their relations with Brisbane. Berry and Wollstonecraft displayed 
no antagonism to Governor Brisbane, who granted them 10,000 
acres of land.” 


AUGUST 3rp, 1921. 


The four hundred and twenty-third General Monthly 
Meeting was held at the Society’s House, 5 Hlizabeth 
Street, at 8 p.m. 


Mr. H. O. Andrews, President, in the Chair. 
Thirty-three members were present. 


The minutes of the preceding meeting were read and 
confirmed. | 


The certificates of five candidates for admission as 
ordinary members were read: three for the second and 
two for tbe first time. 


Messrs. R. W. Challinor and A. D. Ollé were appointed 
Scrutineers, and Dr. C. Anderson deputed to preside at the 
Ballot Box. 


The following gentlemen were duly elected as ordinary 
members of the Society:—Albert Morris, Frederick Arnold 
Robertson and Gustavus Athol Waterhouse. 


The President announced the deaths of Mr. J. M. Sandy 
and Mr. EH. J. Statham. 


Letters were read from Lady French and Mrs. P. W. 
Rygate expressing thanks for the Society’s sympathy in 
their recent bereavements. 


The President announced that a Popular Science Lecture 
entitled, “‘Flies as Disease Carriers,’’ would be delivered 
by Dr. H. W. Ferguson, on Thursday, 18th August, 1921. 


The following donations were laid upon the table :—5 
volumes, 117 parts and 11 reports. 
T—December 7, 1921. 
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THE FOLLOWING PAPERS WERE READ: 

1. “Acacia Seedlings,’’ Part VII, by R. H. Cambage, F.L.s. 
Remarks were made by Mr. J. H. Maiden and the 
President. 

2. “‘A preliminary examination of the late Paleeozoic fold- 
ing in the Hunter River District, New South Wales,’’ 
by G. D. Osborne, B.Sc. 

3. ‘Note on the position of the double linkage in Piperit- 
one,’ by A. R. Penfold, F.c.s. Remarks were made 
by Mr. H. G. Smith and Mr. R. W. Challinor. 

4, ‘““Harth Movements at Burrinjuck as recorded by Hori- 
zontal Pendulum Observations,’’ by Assistant- Professor 
L. A. Cotton, M.A., D.Sc. Remarks were made by Mr. 
R. H. Cambage. 


SEPTEMBER 7ru, 1921. 

The four hundred and twenty-fourth General Monthly 
Meeting was held at the Society’s House, 5 Hlizabeth 
Street, at 8 p.m. 

Mr. HK. C. Andrews, President, in the Chair. 


The minutes of the preceding meeting were read and 
confirmed. 

The certificates of eight candidates for admission as 
ordinary members were read: two for the second and six 
for the first time. 

Messrs. W. M. Doherty and W. Welch were appointed 
Scrutineers, and Mr. T. H. Houghton deputed to preside at 
the Ballot Box. - 

The following gentlemen were duly elected as ordinary 
members of the Society:—Hugh Robert Denison and George 
Henry Olding. 

Letters were read from Mr. C. Statham and Mr. H. 
Sandy expressing thanks for the Society’s sympathy in 
their recent bereavements. 
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A letter was read from Sir Richard Threlfall expressing 
his appreciation of the honour which the Society had con- 
ferred upon him in electing him an Honorary Member. 


The President announced the death of Mr. H. D. Walsh 
who was elected a member in 1891, and was President of 
the Society in 1909. 


The President announced that a Popular Science Lecture 
entitled :—‘“*Oalculating Machinery,’’ would be delivered by 
Mr. G. A. Julius, B.Sc., on Thursday, 15th September, 1921. 


The following donations were laid upon the table :—5 
volumes, 190 parts, 12 reports and 1 calendar. 


THE FOLLOWING PAPERS WERE READ: 

1. ‘‘The Ocean Currents around Australia,’ by G. H. 
Halligan, F.G.S., which in his absence was read by Mr. 
W.R. Browne. Remarks were made by Mr. Charles 
Hedley, Mr. Wm, Poole, and the President. 


2. ‘‘Records of Australian Botanists’? (Second Supplement) 
by J. H. Maiden, I.S.0., F.R.S., F.L.S., which in his 
absence was read by Mr. R. H. Cambage. Remarks 
were made by Mr. A. A. Hamilton. 


EXHIBITS: 


1. Mr. H. Selkirk, a visitor, exhibited a hybrid daffodil 
named Killara. The plant, strictly a Tazzetta hybrid, is 
a cross between a Polyanthus Narcissus, the Grand Mon- 
-arque, and the trumpet daffodil Empress, and produces 
from three to five flowers, instead of one, on each stem. 


2. Mr. H. H. Hinds exhibited portion of a branch, upwards 
of one inch in diameter, of Cinnamomum camphora from 
which the bark, for three and a half inches, had been 
entirely removed, no cambium being left. The branch had 
remained green, and callus had formed at each end of the 
denuded length. 
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OOTOBER 5ru, 1921. 


The four hundred and twenty-fifth General Monthly 
Meeting was held at the Society’s House, 5 Hlizabeth 
Street, at 8 p.m. 


Mr. EK. C. Andrews, President, in the Chair. 
Twenty-eight members and three visitors were present. 


The minutes of the preceding meeting were read and 
confirmed. 


The President referred to the death of the Premier and 
the following resolution was carried, the members standing: 

“That the members of the Royal Society of New South 
Wales assembled at their general monthly meeting desire 
to place on record their profound sorrow at the death of 
the Hon. John Storey, M.L.A., Premier of this State, also 
their deepest sympathy with Mrs. Storey and family in 
their sad bereavement.”’ 


The President welcomed Mr. H. D. Tiemann, M.E., M.F., 
of the United States Forest Service who is visiting Aus- 
tralia on problems relating to timber and forestry, and who 
was present as a visitor. 


The certificates of six candidates for admission as 
ordinary members were read for the second time, 


Messrs. E. Cheel and W. R. Browne were appointed 
Scrutineers, and Mr. W. S. Dun deputed to preside at the 
Ballot Box. | 


The following gentlemen were duly elected ordinary 
members of the Society:—John Honeyford Oampbell, John 
Arthur Oresswick, Henry Gordon Farnsworth, Alexander 
Hugh Earle McDonald, Harold Wenholz, and Thomas 
Lindsay Willan. 


A letter was read from Mrs. M.G. Shelley expressing 
thanks for the sympathy extended to her family in the 
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death of her father, Mr. H. D. Walsh,.a former President 
of this Society. 


The following donations were laid upon the table :—9 
volumes and 109 parts. 
THE FOLLOWING PAPERS WERE READ: 
1. ‘‘The Essential Oil of Leptospermum flavescens(Smith)”’ 
by A. R. Penfold, F.c.s. 


2. “‘A note on the Chemistry of Kurrajong Seed,”’ by J. K. 
Taylor. Remarks were made by Messrs. J. H. Maiden, 
A. R. Penfold, Judge Docker, Dr. Harker, and Mr. 
R. W. Challinor. | 


3. “*Preliminary note on the Occurrence of Porpkyritic 
Intrusion at Yass, New South Wales,’’ by C. W. Mann. 
Remarks were made by Mr. C. A. Sussmilch and the 
President. 

EXHIBITS: 
1. Mr. G. Hooper sent for exhibition a specimen of Thinn- 
feldia odontopteroides with somewhat pointed pinnules 
from the Wianamatta Shales in the Homebush district. 


2. Mr. EK. Cheel exhibited live plants raised from seeds 
and cuttings of nine species of ‘*Tea-trees’”’ (Leptospermum) 
which are being cultivated at Ashfield and Hill Top for the 
purpose of testing variation in the character of growth, 
and variation in their essential oils. 


o. Mr. J. EH. Bishop exhibited samples of wall-paper 
where the Waratah (Telopea speciosissima) and the Wattle 
(Acacia species) had been used as subjects in the design. 


4, Mr. M. B. Welch exhibited a specimen of Clianthus 
Dampieri from Gunbar, New South Wales, having a white 
flower. 


NOVEMBER 2np, 1921. 


The four hundred and twenty-sixth General Monthly 
Meeting was held at the Society’s House, 5 Hlizabeth 
Street, at 8 p.m. 
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Mr. 1. O. Andrews, President, in the Chair. 
Sixty-seven members and three visitors were present. 


The minutes of the preceding meeting were read and 
confirmed. 


The certificates of two candidates for admission as 
ordinary members were read for the first time. 


The President announced that at the December meeting 
reference would be made by several speakers to the form- 
ation of the first scientific Society in Australia, the Philo- 
sophical Society of Australasia, which was founded in 
1821, and was the forerunner of the Royal Society of 
New South Wales. 


The following donations were laid upon the table:—4 
volumes, 316 parts and 2 reports. 


THE FOLLOWING PAPERS WERE READ: 

1. ‘““Two Pinnate Leaf Boronias and their Essential Oils, 
with description of a new species,’’ by A. R. Penfold, 
F.c.S., and M. B. Welch, B.Sc, A.I.c. Remarks were 
made by Mr. Maiden. 


2. “‘The Occurrence of Rutin in the leaves of the Boronia 
(N.O. Rutaceze),’’ by F. R. Morrison, (communicated 
by A. R. Penfold, F.c.s.). Remarks were made by 
Mr. Challinor. 


3. ‘‘Notes on the Occurrence in New South Wales, Aus- 
tralia, of the perfect stage of a Sclerotinia causing 
brown rot of fruits,’’ by T. H. Harrison, (communicated 
by W. L. Waterhouse, B.Sc.). Remarks were made by 
Mr. C. O. Hamblin. 


Lecturette.—Professor Sir Edgeworth David gave an 
interesting lecturette on ‘‘ Problems in the Geology of South 
and Western Australia,’? and on the motion of Mr. O, A. 
Sussmilch was accorded a most cordial vote of thanks. 
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EXHIBITS: 

1. Mr. W. S. Dun exhibited specimens of the dentary 
plates of Neo-ceratodus obtained from a well near Went- 
worth, New South Wales. The specimens were obtained 
by Mr. A, MacDonald from a depth of 60 feet, associated 
with remains of extinct marsupials and birds. The exist- 
ing form occurs in the Burnett River, Queensland. 


2. Mr. H. Cheel exhibited a specimen of Acacia inter- 
texta Sieb., collected on the Comboyne via Wingham, a 
fortnight previously, showing buds, which should be in full 
bloom about January next, thus corresponding with plants 
of the same species found plentifully on the Blue Mountains 
and at Hill Top (Main Southern Line). He pointed out 
that a seedling exhibited at a meeting of this Society (vide 
these Proceedings xLvitl, (1914), xxii), raised from the Hill 
Top plants and planted in the lower gardens (Botanic Gar- 
dens) is now also in bud, and should be in full flower about 
January next, the first time it has flowered since it was 
planted, thus showing the same characteristics and flower- 
ing period of the parent plant. 


3. Judge Docker exhibited several roots from Central 
Queensland which resembled caterpillars a few inches long. 


DECEMBER 7TH, 1921. 
The four hundred and twenty-seventh General Monthly 
Meeting was held at the Society’s House, 5 Elizabeth 
Street, at 8 p.m. 
Mr. H. C, Andrews, President, in the Chair. 
Sixty-six members and eight visitors were present. 


The minutes of the preceding meeting were taken as read 
and confirmed. 


THE FOLLOWING PAPERS WERE READ BY TITLE ONLY: 
1. “The Geology of the Gloucester District, N.S.W.,’’ by 
©. A. Sussmilch, F.G.s. 
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2. “The Conduction of Electricity in Molybdenite,”’ by 
Assoc. Professor O. U. Vonwiller, B.Sc. 

3. ““The Preparation of certain Ferrioxalates,”’ by G. J.. 
Burrows, B.Sc, and EH. EH. Turner, B.A., D.Sc. 

4, “‘An Additional Blue-leaf Stringybark,”’ by J. H. Maiden,,. 
1.8.0., F.R.S., F.L.S. | 

5. “The Essential Oil of the leaves of Doryphora sassafras 
(Endlicher) Part I,’? by A. R. Penfold, F.c.s. 

6. ““On the Production in Australia of the Aecidial Stage 
of Puccinia graminis Pers.,’’ by W. L. Waterbouse,,. 
M.C., B.Sc. (Agr), D.1.c. (Lond.). 


The certificates of three candidates for admission as. 
ordinary members were read: two for the second, and one 
for the first time. 


Professor L. A. Cotton and Mr. W. R. Browne were 


appointed Scrutineers, and Dr. C. Anderson deputed to 


preside at the Ballot Box. 


The following gentlemen were duly elected ordinary 
members of the Society:—Stephen Henry Smith and Guy 
Carrington Yates. 


# * * * 


This meeting was specially devoted to commemorating 
the formation in 1821, of the Philosophical Society of Aus- 
tralasia, the first scientific Society in Australia, and the 
forerunner of the Royal Society of New South Wales. 


A letter was read from the Royal Society of South Aus- 
tralia congratulating this Society on the fact that it was. 
celebrating the centenary of the foundation of scientific 
work in Australia. 

His Excellency Sir Walter Davidson was present and 
spoke in appreciation of the work of Australian scientists. 


y 
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Addresses were then delivered, as given below, by 
speakers who had been asked to discuss subjects which 
were dealt with by the Philosophical Society of Australasia. 


ASTRONOMY.—Professor W. H. Cooke, M.A., F.R.A.S., Con- 
tributed the following:—Sir Thomas Brisbane arrived in 
Australia as Governor of New South Wales in November 
1821. Prior tohis departure from Hngland he endeavoured 
to persuade the British Government to establish an Obser- 
vatory in the new Colony, but it had already been decided 
to found one at the Cape of Good Hope, and the Govern- 
ment was not disposed to subsidise two such institutions 
in the Southern Hemisphere. Therefore, Sir Thomas 
decided to equip one at his own expense, purchased an 
outfit of books and instruments, and engaged two astro- 
nomical assistants, viz., Charles Rumker and James. 
Dunlop. The former had already attained a position as a 
good astronomer and mathematician; and the latter, though 
untrained, was young and enthusiastic, with great natural 
ability for mechanics. 


A site for the Observatory was selected, close to the 
Governor’s residence at Parramatta, and the work of build- 
ing was at once commenced. The Observatory was com- 
pleted in April 1822, and then commenced that extra- 
ordinary partnership of three utterly dissimilar persons, 
Brisbane, Rumker, and Dunlop, disliking each other 
intensely, and yet banded together by their absorbing 
passion for the sublime science. Before leaving England 
it was Rumker whom Sir Thomas always asked to assist in 
the pendulum observations. In Australia this same work 
appears to have been assigned to Dunlop. The friction 
between Brisbane and Rumker became so great that the 
latter severed his connection and left the Observatory in 


* See letter from Deputy-Assistant Commissary-General Boyes, 
‘Mitchell Library. 
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the middle of 1823, after little more than a year’s work.* 
From the time of Rumker’s retirement the main work was 
carried on by Dunlop, with evenan increase of enthusiasm. 
Altogether a marvellous output was presented to the world, 
through the home societies, including the famous Parra- 
matta Star Catalogue, observations of Encke’s comet at its 
first predicted return (seen nowhere else in the world), 
catalogues of nebulse and star-clusters, determinations of 
latitude and longitude, ete. 


In the whole scientific history of New South Wales I 
doubt if we can find any period to which we can point with 
greater pride than to the first four years after the founda- 
tion of the Philosophical Society. The Governor’s estab- 
lishment at Parramatta was the home of a scientific 
enthusiasm and activity rarely equalled, and it is a 
remarkable fact that each of the three astronomers was at 
different times awarded the Gold Medal of the Royal 
Astronomical Society.? 


ANTHROPOLOGY.—Mr. ©. Hedley said; The subject of the 
aboriginal population presents itself tous under twoaspects, 
first the rapid decrease of this people pointing to their 
extinction at an early date, and secondly the negligence 
with which their fate is regarded by our scientific institu- 
tions. Karly explorers found a large population here; a 
‘surveyor, engaged in making the first map of Sydney Har- 
bour, relates how he encountered eighty or ninety armed 
men in one party. It was estimated by Governor Phillip 
that the coast between Botany Bay and Broken Bay, now 
occupied by suburban Sydney, then supported a population 


1 Rumker appears to have acquired 1000 acres of land near Picton, and 
on the Parish Map of Picton is the Hoeensai: — Portion 145, “ Stargard,” 
Charles Luis Rumker.—[ Editors }. 


4 See Aust. Assoc. Adv. Science, Vol.1, p.4. Also Hist. Rec. Aust., 
‘Series I, Vols. x. and x1. Also Reminiscences of General Sir Thomas 
Makdougall Brisbane, Edinb. 1860, pp. 13, 14 and 43. 
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of fifteen hundred natives. Including the country for 
twenty-five miles inland, a later authority considered that 
there would be about three thousand people there. No 
accurate enumeration of the blacks was made until recent 
years. The Secretary of the Board for Protection of the 
Aborigines, Mr. A. C. Pettit, has kindly supplied me with 
the following figures and with a map showing the present 
distribution of aboriginals of New South Wales, as located 
by the Census of 12th May, 1920. 


In 1882 there were 6540 full-blooded natives in N.S. Wales 


1892 ,, 4458 2 2 2 
1902 =, ~S ss 2880 " . 
iy Te ‘. ‘ e 
1921 5 -:1281 2 : . 


The native people were not destroyed by war, famine, 
pestilence or any violence; they simply withered away 
slowly under the blight of Kuropean contact. 


Judge Barron Field wrote a paper on the aborigines for 
the Philosophical Society, but did not appreciate that the 
ragged and despised blackfellow at his kitchen door was a 
treasury of ethnological information. If he had, he could 
have given aid to science and might have set a fruitful 
example, but he gleaned his matter from books and travellers 
and so produced a trashy and pedantic memoir. Here, as 
in America, the French travellers took more interest in the 
natives and wrote better descriptions of them than our own 
people did. Indeed it was the lowest, most illiterate and 
vicious of the white residents that knew most about the 
blacks. And the blacks knew far more of the language, 
social system and religion of the Huropeans than the 
educated whites knew of theirs. During the century that 
has elapsed since Barron Field wrote, ethnological study 
in this State has been generally neglected. What is known 
of the native race is due chiefly to investigators in Victoria, 
South Australia and Queensland. 
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XXVIii, 
Distribution of Aborigines in N.S. Wales according to Census of 1920. 
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And now I come to the end of my sad story. My col- 
leagues whom you appointed to speak on astronomy, on 
geology and on botany have laid before you their profits, 
the harvest of a hundred years. Kthnology has only losses 
to report. Within our recollection the blacks have 
decreased in number from about seven thousand to scarcely 
more than one thousand. Ohildren of to-day, perhaps even 
adults, will live to see the end of the last black man and 
the last black woman of New South Wales. 


To-day no scientific body or institution in the State has 
a care for Australian Ethnology and there is not a single 
scientific student at work on it; indifference and neglect 
were never worse. ‘The primitive life of these aboriginals, 
so like that of our own paleeolithic ancestors; their pro- 
found knowledge of beasts and birds, of herbs and trees; 
their complex and efficient social system; their marriage 
laws and their sign language, all have gone without record, 
and without regret. 


AUSTRALIAN Botany a CENTURY AGo, by J. H. Maiden, 
1.8.0., F.R.S.—The central local Australian botanical figure, 
Allan Ounningham, had been sent to Australia at the 
instigation of Sir Joseph Banks. He was one of two 
botanists originally despatched to collect seeds and plants 
for the Royal Garden at Kew, and, incidentally, for Royalties 
and other Botanic Gardens on the continent of Hurope. He 
was trained at Kew, and had had two years successful 
experience in Brazil. He arrived in Sydney on the 21st 
December, 1816, and his journal informs us that within two 
days, he started collecting at Woolloomooloo, then some 
little distance out of Sydney, and reputed to be an excellent 
collecting ground. In Aprilof the following year he joined 
Oxley’s Hxpedition to the Lachlan and Macquarie, and 
most of his plants are still extant, though only fragments 
are available in Sydney through the kindness of Kew and 
the British Museum. 


XXX. ABSTRACT OF PROCEEDINGS. 


Cunningham then started on six botanically more or less 
important coastal voyages, which came to an end shortly 
after the event we celebrate to-night, although most of his 
botanical and exploratory work was still in the future. His 
Commander was Lieut. (afterwards Admiral) P. P. King, 
R.N., who attained considerable botanical knowledge. The 
first voyage was via Bass’s Strait all round the coast to 
Timor, stopping at a number or places, and home again via 
Bass’s Strait. The second was to Tasmania, when Mac- 
quarie Harbour was visited. The third voyage started in 
May 1819, and commenced a running survey of the east 
coast. Port Macquarie and the Hastings were made in 
company with the “‘Lady Nelson,’’ Colonial Brig, and 
assisted by Lieut. Oxley, R.N., the Surveyor General of the 
colony (with whom Cunningham had been to Bathurst and 
further west in 1817). The “‘Lady Nelson”’ then returned 
with Oxley te Port Jackson, while King in the ‘‘Mermaid,”’ 
with Cunningham aboard, went to north-western Australia, 
and returned to Port Jackson from Timor. The fourth 
voyage started in June, 1820. Port Jackson was left for 
Queensland and the Gulf of Carpentaria, and in December, 
1820, Cunningham returned to Port Jackson, baving circum- 
navigated the continent. The fifth voyage was taken in 
H. M. Storeship ‘‘Dromedary,’’ re-christened the °‘ Bat- 
hurst,’’ the “‘Mermaid’’ having been condemned as unsea- 
worthy. She left Port Jackson on 26th May, 1821, 
circumnavigated Australia, and returned to Port Jackson, 
which was reached on 25th April, 1822. 


9 


His original journal, full of descriptions of plants and 
other botanical observations and topographical memoranda, 
is in the Mitchell Library (presented to the Public Library 
by Kew about 1890). 

Charles Fraser, the first Superintendent of the Botanic 
Gardens, accompanied Cunningham on some of the inland 
excursions, and generally assisted him. He was a useful 
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collector, but he was a man of very little education, and 
had been a private soldier in Macquarie’s Regiment (the 
72nd), with horticultural training before he enlisted. He 
was industrious until his health became impaired. 


With regard to publications a century ago local workers 
had, of course, the works of Linnzeus, which were relied 
on to an extent difficult to realise at the present day. 


In “‘Trans. Linn. Soc.’ there were papers describing 
genera of interest to Australian botanists, beginning with 
Vol. 1(1791). Goodenia and Platylobium were established 
by Sir J. EH. Smith in Vol. If (1794), and in Vol. III (1797) 
he described a number of Myrtacee, including a dozen 
Eucalypts. The same botanist in Vol. IV (1798) described 
twenty new genera of plants, the whole “locus Australasia’”’ 
with the exception of a South African genus. Vol. V (1800) 
has a less important paper from his pen (Sowerbcea), while 
in Vol. VI (1802) Correa de Serra has a paper on Doryunthes, 
and Smith one on Four Myrtaceze. Then in Vol. VIII 
(1807) Smith described three Boronias, and Rudge illus- 
trated and described seven new species of plants. In Vol, 
IX (1808) Smith has a paper on Conchum (Proteacez), and 
one on the Decandrous Papilionacez, both important. In 
Vol. X (1811) we have the classical paper of Robert Brown 
“On the Proteacee of Jussieu, while Rudge continued his 
work and Smith described Brunonia, in honour of Robert 
Brown. In Vol. XI (1815) Rudge had a further illustrated 
paper, bringing his list up to 26 plates, and this is the last 
paper in the Transactions available a century ago. — 


Going back a few years to consider Robert Brown’s 
work on Australian plants (he had been here from 1800-04, 
and left his assistant, Caley, to 1810), we have ‘* General 
Remarks on the Botany of Terra Australis,” being an 
appendix to “ Flinders’ Voyage,’ 1814, with ten of Bauer’s 
beautiful plates. This valuable paper chiefly refers to 
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groups or families, but every line is worth reading even 
now. His classical paper on ‘* Kingia’’ (a Western Aus- 
tralian Grass-tree) was not published till 1827. He also 
published a paper ‘‘On the Asclepiadaceze”’ in the Memoirs 
of the Wernerian Natural History Society, published at 
Hdinburgh in 1811. This is valuable to the Australian 
botanist, although representatives from other regions of 
the world are included. Then we have his ‘‘Observations 
on the Natural Family of Plants called Composite ”’ in 
Trans. Linn. Soc., 1817, and similar works on certain genera 
and species of Cruciferee, Leguminose, Myrtacez, Com- 
positze and Orchidez, in Hortus Kewensis (2nd Hdition), 
all of which contain descriptions of some Australian plants, 
and were available a century ago. 


My ‘‘Records of the earlier French Botanists as regards 
Australian Plants’? in Vol. xLiv of our Journal, p. 123 
(1910), give botanical bibliographies of the publications 
{some of them de luxe) embodying the results of these 
expeditions, together with notes on the botanists concerned 
so that it is easy to pick up the excellent French researches 
to which Australian botanists are especially indebted. 


Thus our workers a century ago knew not only of La 
Perouse, but also of Bruny d’Hntrecasteaux, Nicholas 
Baudin and Louis de Freycinet in the ranks of Commanders, 
and Bossieu de la Martiniere, Prévost, Labillardiére, Riche, 
Ventenat, Leschenault de la Tour, Desfontaines, Bonpland 
and Adrien de Jussieu, to mention only the principal 
botanists concerned with the botanical treasures brought 
home by the French. And so, in the brief portion of time 
that could be allotted to meat this symposium I offer some 
account of the botanical workers, and the principal works 
available to them, about a century ago. 


GEOLOGY.—Sir Hdgeworth David, K.B.E., D.S.0., F.R.S., 
referred to the great work carried out by early geologists, 
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and particularly meationed S. Stutchbury, Professor A. M. 
Thompson, P. de Strzelecki, Rev. W. B. Olarke, and C. S. 
Wilkinson. 


WARLY REcORDsS.—Dr. J. F. Watson, through the courtesy 
of Mr. H. B. Harkness, Under Secretary, Chief Secretary’s 
Department, exhibited the original minute book of the 
Philosophical Society of Australasia, and quoted items of 
special interest therefrom. This minute book has been 
preserved at the Ohief Secretary’s Department, but its 
existence was not known to members of this Society until 
reported by Dr. Watson. (A complete copy of the minutes 


will be found as an appendix to this volume). 


BIOGRAPHICAL SKETCHES OF SOME OF THE MEMBERS OF 
THE PHILOSOPHICAL SOCIETY OF AUSTRALASIA, 


By R. H. Cambage, F.L.S. 


Alexander Berry (1781 - 1873). He was born in Fifeshire, 
Scotland, on the 30th November, 1781, and attended St. 
Andrews University and the University of Edinburgh, 
where he passed through a course of study in preparation 
for the medical profession.’ He obtained an appointment 
in India and spent some years there in the service of the 
Kast India Company. Hntering on mercantile enterprise 
he visited Australia, New Zealand, etc. On 13th January, 
1808, he first came to Port Jackson as owner of the ship 
**Oity of Hdinburgh.’’ In the latter part of 1809 he 
visited the coast of New Zealand, reached Whangaroa, 
and rescued a boy Davidson or Davison, a woman (Mrs. 
Moseley) and infant daughter, and a little girl, the 
daughter of Commissary Broughton. In 1810 Berry met 


* « Reminiscenses of Alexander Berry,” p. 112 


U—December 7, 1921, 
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Hdward Wollstonecraft and later they entered into part- 
nership. In 1819 they decided to settle in Australia, and 
chartered a vessel and brought out a cargo to Sydney. 
Berry returned and chartered another ship, the “Royal 
George’’ of 500 tons and brought out Sir Thomas Brisbane 
with his family and staff, arriving at Sydney on 7th 
November, 1821. 


On the 6th March, 1822, he read a paper before the 
Philosophical Society of Australasia on ‘‘The Geology of 
the Coastland between Newcastle. and Bateman’s Bay.”’ 
(See Field’s New South Wales, p. 233). He was one of the 
Secretaries of the Agricultural Society of New South 
Wales in 1822, and was also a member of the Council of 
the Australian College (N.S.W. Calendar, p. 267, 1834). 
He settled at Coolangatta, Shoalhaven in 1822 and had 
a canal cut from an arm of Crookhaven to the Shoalhaven 
River. This canal, which was the first in Australia, 
appears to have since been swept away. 


Butter was sent from Shoalhaven to Sydney at an early 
date as shown by the following extract from a letter dated 
18th September, 1824, from Overseer Souter to Berry and 
Wollstonecraft at Sydney:—“‘In the sloop you will find 2 
jars butter wt. 78tbs. and also 100 Bushels Maize to be 
ground down into Meal for the Farm.”* Berry married 
Hlizabeth, the only sister of Hdward Wollstonecraft. In 
1845 Mrs. Berry died, at the age of 63, leaving no 
children, and was buried at St. Thomas’ cemetery, North 
Sydney. Berry became a nominee member of the Legis- 
lative Council, and on 13th May, 1856, was appointed a 
member under the quinquennial system, and resigned on 
10th May, 1861, or three days before the lapse of term. 


+ Berry Estate Papers. 


} 
el me ee 
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Berry died on 17th September, 1873, at the age of 92, and 
was buried beside his wife in St. Thomas’ cemetery, North 
Sydney. 


James Bowman, J.P., entered naval service as Assistant 
Surgeon in 1806, and was appointed Surgeon in 1807. On 
the 26th September, 1819, he took up duties as Principal 
Surgeon at Sydney, and in 1823 married Mary, the second 
daughter of John Macarthur of Camden,} and has left many 
descendants. He secured a large area of land at Ravens- 
worth, in the Parishes of Liddell and Vane, County of 
Durham, between Singleton and Muswellbrook. 


Henry Grattan Douglass, M.D., Treasurer and Secretary, 
(1791-1865). As a young man he was in charge of a 
regiment in the Peninsular War. Then he saw service in 
the West Indies until 1812, when he returned to his native 
Ireland.? He arrived in Sydney about 1821, was appointed 
a magistrate, also Assistant Surgeon, and officer in charge 
of the Colonial General Hospital at Parramatta in 1821.° 
It seems clear that as the years passed, one of the chief 
objects of Dr. Douglass was the foundation of a University 
at Sydney, and he discoursed on it frequently and earnestly. 
He appears to have influenced Mr. W. C. Wentworth to 
take the matter up, after which it was brought to fruition. 
He was a member of the Senate of thé University of 
Sydney from 1853 to 1865, and a member of the Legislative 
Council from 27th November, 1856 to 13th May, 1861, the 
end of the quinguennial period which terminated the first 
appointments. 


1 Hist. Rec. Aust., Series I, Vol. x1, 931. 


* Record of the Jubilee Celebrations of the University of Sydney, by 
Professor T. P. Anderson Stuart, p. 63, 1902, 
* Hist. Rec. of Australia, Vol. x, 538. 
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His connection with scientific effort in Australia was. 
very important. He was Honorary Secretary of the Philo- 
sophical Society of Australasia founded in 1821, of the 
Australian Philosophical Society formed in 1850, and of the 
Philosophical Society of New South Wales formed in 1855, 
and which became the Royal Society of New South Wales 
in 1866. He presided at the sixteenth monthly meeting of 
the Society as late as the 9th December, 1857, was Hon. 
Secretary in 1857-8, and a member of Council in 1858-9, so. 
that he must be regarded asa most important link between 
the first scientific society in Australia and our Society to- 
day. Dr. Douglass practised his profession at Parramatta 
and Sydney. He appears to have had various disagree- 
ments with the authorities of the day. 


According to the ‘‘Sydney Morning Herald ’’ of Decem-- 
ber 2, 1865, Dr. Douglass, of Douglass Park, Oamden, died 
on December 1, 1865, at his residence, Ocean Street, 
Woollahra, near Sydney. It may thus be seen that Dr. 
Douglass, a member of the first scientific society in Aus- 
tralia, lived just long enough to see the present name of 
Royal Society about to be adopted for the Society to which 
he last belonged, for the resolution to change the name 
was passed on Ist November, 1865, and confirmed on 6th 
December, 1865, to take effect from the 1st May, 1866. 


In the ‘““Sydney Morning Herald’’ of December 2, 1865, 
is the following :— 
‘Dr. Douglass was a fluent speaker in his best days, 


and took great pleasure in legislative debates. He was from . 


position, and certainly from inclination, on the side of authority, 
not without a moderate leaning to all popular ideas. Dr. Doug- 
lass initiated and followed up several important reforms. He 


introduced into this colony, before it was adopted in England, the 


ABSTRACT OF PROCEEDINGS. XXXVI. 


Law of Limited Liability in commercial partnerships. He also 
obtained the abolition of public executions by an Act now copied 
in the other colonies, an amelioration which he hoped would lead 
to abolition of capital punishment, to which he was opposed from 
early conviction. . . . . There are few of our educational 
or charitable institutions in the organisation of which Dr. Douglass 
has not a distinguished part. The last visit he paid us was to 
enlist sympathy in a project for taking better care of the blind. 


His health, however, totally failed; his work was done.” 


Judge Field (1786—1846). Barron Field was the son of 
Henry Field, a surgeon to Christ’s Hospital, and was born 
on the 23rd of October, 1786. He was educated as a 
barrister, and was called to the Inner Temple on the 23rd 
of June, 1814. About this period, he devoted himself to 
literature, compiled an analysis of Blackstone’s ‘“Commen- 
taries,’”’ and was theatrical critic to the London ‘‘ Times.” 
He was an intimate friend of Charles Lamb, who introduced 
him to the select literary coterie then in London. Finding 
that the pursuit of literature was unremunerative, he 
accepted a commission, bearing date 14th May, 1816, as 
judge of the supreme court in New South Wales. He 
arrived in the colony on the 24th of February, 1817. His 
tenure of office was marred by his participation in party 
strife. He left the colony on the 4th of February, 1824, 
and was subsequently appointed judge at Gibraltar. He 
died on the 11th of April, 1846. Whilst resident in the 
colony, he wrote the “ First Fruits of Australian Poetry,” 
published in 1819. In 1825, under his editorship, a volume, 
entitled “Geographical Memoirs of New South Wales by 
various hands‘? was published. He subsequently con- 
tributed many articles to magazines. His prose was con- 
sidered good, but his verse very poor.’ 


1 Hist. Rec. of Australia, Series I, Vol. 1x, 866. 
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His “‘Geographical Memoirs’ contain papers read before 
the Philosophical Society of Australasia. He was President. 
of the Agricultural Society of New South Wales in 1822. 


‘Major Frederick Goulburn (1788—1837) was a son of 
Munbee Goulburn of Portland Place, London, and was. 
born in 1788. At the age of seventeen he was appointed 
a cornet in the 23rd Dragoons, and later was present at 
the battle of Waterloo. He was appointed Colonial 
Secretary, and arrived in Port Jackson on the ship ‘* Hebe,”’ 
on the 31st Deceinber, 1820.* His elder brother was the 
Right Hon. Henry Goulburn, Under Secretary for the 
Colonies, after’ whom Surveyor James Meehan named 
Goulburn Plains in 1818. 


From the ‘‘Sydney Gazette’’ of December 15, 1821, we 
learn that Frederick Goulburn was elected President of the 
Benevolent Society. He kepta meteorological diary from 
May 1, 1821,to April 30, 1822, a copy of which was published 
in Barron Field’s book. He was Vice-Patron of the Agri- 
cultural Society of New South Wales formed July 5, 1822. 
He was President of the Sydney L[astitution, a society formed 
for the purpose of procuring periodical publications from 
Great Britain. (Sydney Gaz. June 28, 1822). 


Patrick Hill, J.p., Surgeon, R.N. (1794-1852). Dr. Hill 
was the Surgeon and Superintendent of the ship “‘Atlas’’. 
which arrived at Sydney on July 22, 1816, with 187 prisoners. 
only one having died, Healso came by the Harl St. Vincent 
which arrived at Sydney in 1820.2. Ly February, 1821, he 
was appointed Assistant Surgeon at Liverpool by Governor 
Macquarie. He accompanied Commissioner John Thomas 
Bigge and Surveyor General John Oxley from Bathurst. 


' Hist. Rec. of Australia, Series I, Vol. x, 295. 
2 Hist. Rec. of Australia, Series I, Vol. x, 365. 
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to Lake Bathurst in October, 1820, where they joined 
Governor Macquarie and journeyed to Lake George. He 
married a niece of Dr. Charles Throsby and sister of Charles 
Throsby the ancester of the present Throsby families. 
Later he secured several large areas of land to the south 
of Wingello in the Parish of Bumballa, County of Camden. 
He died on 13th March, 1852, aged 58, and was buried in 
the Bong Bong Cemetery near Moss Vale. 


William Howe, J.P. (1777-1855). He was married on 
2ist September, 1802 at Calversholm, Annandale, County 
Dumfries, in the south of Scotland, and from 1810 to 1815 
was an Officer in the army operating in Hurope during the 
Napoleonic wars. He and his family arrived in Sydney, by 
the ship “‘Atlas’”’ on July 22, 1816, and later settled at 
Glenlee between the modern towns of Campbelltown and 
Camden, where he received a grant of 3,000 acres of land 
on 13th January, 1818. On the recommendation of Com- 
missioner J. T. Bigge, dated 10th November, 1819, he was 
appointed a magistrate by Governor Macquarie. 


John Dunmore Lang wrote’:—‘‘There is a large extent 
of cleared land on the Glenlee estate, the greater part of 
which has been laid down with English grasses, the pad- 
docks being separated from each other by hedges of quince 
or lemon-tree. . . . Glenlee House—a handsome two- 
Story house, built partly of brick and partly of a drab- 
coloured sandstone.’’ This house is still standing (1921) 
and is in excellent order. | 

William Howe was a member of the Agricultural Society 
of New South Wales, formed on July 5, 1822, and the butter 


he made, ina dairy which is still in good order, was famous 


* An Historical and Statistical Account of New South Wales, Second 
Edition, 1837, Vol. 11, 131. 
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for its fine quality. Mr. and Mrs. Howe were presented 
with their portraits by residents of Campbelltown. He 
died on August 1, 1855, at Glenlee, aged 78, and was buried 
in the Presbyterian Cemetery, Campbelltown, and has left 
many descendants. 


Captain F. Irvine was a Captain of the 11th Bengal 
Native Infantry. In the “‘Sydney Gazette ’’ of August 25, 
1821, is the following notice:—"‘ Birth—On the 25th instant 
the Lady of Captain F. Irvine, etc. . . of ason.” On 
December 8, 1821, his house in O’Connell Street was to let 
while on March 1, 1822 a notice appears of a lost letter, 
addressed to Capt. F. Irvine, Hlderslee, Upper Minto. On 
October 3, 1820, John Oxley sold the estate called Hlderslee 
near Camden to Francis Irvine, and on May 15, 1823, 
Francis Irvine and Sophia Irvine his wife sold it to Thomas 


Cuthbert Harrington. 


Rear-Admiral Philip Parker King, F.R.S., F.L.S. (1793 — 
1856).1 He was born on 13th December, 1793, being the 
first child of Huropean parents born on Norfolk Island. He 
was asonof Philip Gidley King, a former Governor of New 
South Wales. In 1817 Captain P. P. King was put in charge 
of the ** Mermaid,’’ a cutter of 84 tons with directions to 
complete the survey of the coasts of Australia which had 
been begun by Flinders. He was accompanied by Allan 
Cunningham the famous botanist and others.* For a record 
of these journeys see notes by J. H. Maiden, p. xxx. supra. 
He died at “Grantham,’’ North Sydney, 25th February, 1856, 
and was buried at St. Mary’s, South Oreek, N. S. Wales. | 


1 Records of Australian Botanists,by J. H. Maiden, this Journal Vol. 
xuu, 107, (1908). 
2 Journ. and Proc. Roy. Soc. Western Australia, Vol. 1, 115, (1915). 
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Donald Macleod, J.p., Staff Surgeon. He was Police 
Magistrate at Parramatta and Superintendent of the 
Female Factory.’ He appears to have returned to England, 
and in about 1828, came back to Sydney,? and obtained 
land at ‘‘ Benera’’ near Liverpool, and at Gundaroo. [A 
Donald McLeod died 3rd August, 1851, at Tilkai, aged 52 
years (Harmer). 


Lieutenant John Oxley, R.N., J.P. (178? —1828). He was 
born at Kirkham in Yorkshire, England, and died on 28th 
May, 1828, at his home, Kirkham, near Oamden, N.S. Wales, 
where he had been carrying on agricultural pursuits. He 
visited Australia several times prior to 1812, from which 
year to the time of his death in 1828 he was Surveyor 
General. He was a member of the Agricultural Society of 
New South Wales in 1822. 


Oxley won fame as an Australian explorer. In 1817 he 
travelled down to the lower Lachlan, then crossed north- 
easterly over the upper Bogan to the Macquarie at Wel- 
lington, returning to Bathurst. In 1818 he followed down 
the Macquarie to where it enters the reed beds, he then 
turned easterly past the Warrumbungle Mountains, across 
the northern portion of Liverpool Plains to the Walcha 
district, thence down the Hastings River to Port Macquarie. 
In 1819 he visited Shoalhaven and Jervis Bay. In 1823 he 
went to Port Ourtis, calling at Moreton Bay on his way 
back when he explored the Brisbane River. 


Robert Townson, LLD., F.R.S.E. (1763 — 1827). He arrived 
in Sydney on 27th July, 1807, in the Duke of Portland.’ 


1 Hist. Rec. of Australia, Vol. x11, 499. 
* Hist, Rec. of Australia, Vol. x1u, 767. 
3 Hist. Ree. of Australia, Vol. 1x, 877. 
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He was the author of the “‘ Philosophy of Mineralogy,”’’ 
“Travels in Hungary,”’ and ‘‘ Tracks in Nat. Hist.”?? He 
was nominated for membership on 7th August, 1822, but 
there are no minutes to show whether he was elected. He 
settled at “Varroville,”’ on Bunburry Curran Oreek, near 
Campbelltown, and died on 2nd July, 1827, aged 64 years. 


Edward Wollstonecraft, J.P. (1783 —1832). He was bern 
in England, but Alexander Berry first met him at Lisbon 
in 1810.° Berry wrote:—‘‘A tall, formal-looking young 
man, dressed in black, came on board.’’ Wollstonecraft 
was a nephew of the famous Mary Wollstonecraft, whose 
daughter married the poet Shelley. Wollstonecraft was 
essentially a business man and entered into partnership 
with Alexander Berry. He arrived in Sydney by the ship. 
“OCanada,’’ on ist September, 1819. In the ‘“*Sydney 
Gazette ’’ of December 15, 1821, the following item appears 
in connection with the Benevolent Society:—‘* The Treas- 
urer, H. C. Antill, Hsq., having also necessarily resigned, 
owing to his future permanent residence at Liverpool, the 
House of Berry and Wollstonecraft has kindly undertaken 
the duties of that department.’’ By May, 1822, Wollstone- 
craft was Senior Director of the Bank of New South Wales.? 
He was also Chairman of the first Chamber of Commerce 
founded in Australia.* In addition to land secured as a. 
grant at Shoalhaven, he also obtained a grant of o24 acres, 
exclusive of rocks and sand, on the north shore of Port 
Jackson, and erected a small cottage called the ‘*‘ Crows 


1 Hist. Rec. of N.S. Wales, Vol. vi, 573. 
2 Reminiscences of Alexander Berry, p. 137, (1912). 
3 Hist. Ree. of Australia, Vol. x, 738. 
+ Aust. Hist. Society, Vol. 111, Part vi, 235. 
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Nest’”’ from its commanding situation. Wollstonecraft 
died on 7th December, 1832, aged 49 years, and was buried 
at the Sydney Burial ground. In March, 1848, his remains 
were removed to St. Thomas’ Cemetery, North Sydney, 
and deposited in the tomb of his sister, Mrs. Alexander 
Berry. ) 


* K * * 


The President on behalf of the Council invited members 
to visit Kurnell, on Saturday, the 10th December, 1921, 
and view the brass tablet which the President and members. 
of the Philosophical Society of Australasia had erected on 
the clifis in memory of the landing of James Cook and 
Joseph Banks. 


Mr. J. H. Maiden contributed the following notes :— 
Little more than a quarter of a century ago the memorial 
plate of the Philosophical Society of Australasia at Botany 
Bay (see this Journal, Vol. Li1, p. 218) had been practically 
forgotten. In October, 1895, attention was drawn by 
Mr. Joseph Pyett to the existence of this plate, and I had 
a plaster impression taken of it and specimens of the cast 
placed with the Royal Society, the Public Library, the 
University and the Technical College. Our specimen is 
before you, and the reproduction is excellent. 


Through the generosity of the British Museum, the 
National Herbarium has a fine collection of the plants 
collected by Banks and Solander at Kurnell (see the Annual 
Report of the Botanic Gardens for the year 1905, presented 
to Parliament, for a complete list; see also this Journal 
XXXIX, 34, for an account of the British Museum publication 
concerning them). 
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It was April when the circumnavigators were here, and 
although they made a remarkable collection of plants in 


flower and fruit, they could not make a complete one. 


During the last twenty years, I, and the collector of the 
National Herbarium, have made up the deficiencies as far 
as possible. We now know very accurately the details of 
the Kurnell flora when. the white man first visited these 
shores. The collection of these data is very important 
because those who attend the next Centenary meeting of 
the Philosophical Society of Australasia will see a different 
vegetation. Already I have noticed changes in the flora 
of Kurnell, owing to the wear and tear caused by visitors 
and the planting of other Australian species by the Trustees, 
also introductions caused by the conveyance of seeds by 
the wind, by birds and by animals. 


On the motion of Dr. J. V. Danés seconded by Judge 
HK. B. Docker, a cordial vote of thanks was passed to His 
Excellency the Governor for his attendance. 
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Monthly Meeting, 16th March, 1921. 
Professor Sir Edgeworth David in the Chair. 
Thirteen members and four visitors were present. 


Professor David and Mr. W. R. Browne were re-elected 
Chairman and Honorary Secretary respectively. 


EXHIBITS: 
1. By Mr. W. S. Dun:—¥Fossil sponges from the Upper 
Marine Permo-Carboniferous of Ulladulla. 


2. By Mr. Simpson :—Post-Tertiary fossils from Pepper- 
mint Grove, Swan River, W.A., occurring about 15 feet 
above present sea-level, also Corals (Prionastrcea virens) 
collected in situ at Busselton, 150 miles south of Perth, 
at 15 feet above sea-level. 


DISCUSSION: | 
A discussion on “* The nature and chronology of the post- 
Tertiary movements of the strand-line in Australia’’ was 
opened by Prof. L. A. Cotton, who gave details of an inves- 
tigation into the chronology of the apparent uplifts and 
subsidences along the coast of New South Wales. 


The Chairman dealt with strand-line movements gener- 
ally, with special reference to Daly’s theory of glacial 
control. 


The discussion was continued by Messrs. Sussmilch, Poole 


and Halligan, and was eventually adjourned till the next 
monthly meeting. 
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Monthly Meeting, 18th April, 7921. 
Professor Sir Hdgeworth David in the Chair. 
Kleven members and four visitors were present. 


EXHIBITS: 

1. From the Australian Museum:—(c) Quartz containing 
wolfram and molybdenite in association, from Glen HKden, 
near Gien Innes; (b) Tin ore from the Gulf Mine, Emma- 
ville. 


2. Krom the Mining Museum: (a) Specimens of Tribrach- 
iocrinus corrugatus from the upper beds of the Upper Marine 
Permo-Carboniferous of Bundanoon; (b) Specimens illus- 
trating the occurrence of amosite, an amphibole asbestos, 
in association with crocidolite, from the Transvaal; (ec) 
Orystals of crude salt from Kangaroo Island, S.A. 


3. By Mr. T. L. Willan: Garnet-sillimanite gneiss from 
the 1000-foot level, Broken Hill Proprietary Mine, Broken 
Hill. 


4. By Judge Docker: Ironstone .concretions from Beau- 
maris, Victoria, having the appearance of replacements of 
tree stems and roots. 

5. Krom Dr. W. G. Woolnough: Fossil wood of Tertiary 
age from Malacoota Inlet, Victoria, and of doubtful age 
from Merimbula, New South Wales. 


6. By Mr. W. R. Browne: ‘“*Sand-pipes,’’ or pseudo- 
fulgurites from Torquay, Victoria. 
DISCUSSION : 
The adjourned discussion on Post-Tertiary movements of 
the strand-line in Australia was resumed. 
Geological sections at Adelaide and in Sydney Harbour 
were exhibited by the Chairman. Contributions to the 


discussion, including remarks on the significance of the 
Sydney Harbour section, and on strand-line movement ‘in 
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Queensland, the Bassian Islands, Victoria and the South 
Coast of New South Wales, were made by Messrs. Dun, 
Halligan, Waterhouse, Browne, Dr. Walkom and Judge 
Docker. Prof. Cotton baving replied to some criticisms 
of his views, the Chairman in summing up expressed the 
opinion that the evidence pointed to a eustatic negative 
movement of the strand-line having occurred around Aus- 
tralia, but modified in places by actual movements of the 
land. 


It was decided that future meetings should be held on 
the third Monday of the month. 3 


Monthly Meeting, 16th May, 1921. 
Professor Sir Edgeworth David in the Chair. 
Thirteen members and nine visitors were present. 
In view of the Chairman’s projected geological tour of 


the other States, Mr. H. C. Andrews was elected to fill the 
chair in Professor David’s absence. 
EXHIBITS : : 

1. By Mr. Varney Parkes: A collection of original 
drawings of Permo-Carboniferous fossils, also a number of 
marine Permo-Carboniferous fossils showing interesting 
and unusual features. 


2. From the Mining Museum: A number of specimens 
from various parts of the State, illustrating the occurrence 
and associations of tin, wolfram and other minerals. 


PAPER: 


The abstract, by Mr. Waterhouse, of Dr. Morrow Camp- 
bell’s paper on the origin of primary ore deposits was in 
Mr. Waterhouse’s absence delivered by the Hon. Secretary. 
According to Dr. Campbell, tin, wolfram, bismuth, etc. 
are not really products of pneumatolysis, but have been 
deposited from solution, the medium being silicic acid. 


V—December 7, 1921. 
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Comments were made by a number of those present, and 
the discussion was eventually adjourned to the following 
meeting. 


Monthly Meeting, 20th June, 1921. 
Mr. KE. OC. Andrews in the Chair. 
Ten members and eight visitors were present. 


EXHIBITS: 
1. From the Mining Museum: An australite from 
Menindie, showing fluxional markings. 


2. By Mr. Dun for Mr. Parkes: Permo-Carboniferous 
fossils, and a series of original drawings of clifi-strata at 
Ulladulla showing peculiar contortions. 


The discussion on Dr. Morrow Campbell’s paper, 
adjourned from the previous meeting was continued by 
Messrs. Waterhouse, Poole, Harper and Browne, and Dr. 
Anderson. 


Monthly Meeting, 18th July, 1921. 
Mr. H. C. Andrews in the Chair. 
Twelve members and four visitors were present. 


EXHIBITS : 
1. From the Mining Museum: Detrital gold in a pebble 
from the Macquarie River. 


From the Australian Museum: An australite, dumb-bell 
shaped, from Wee Elwah, Hillston District, which had 
been used by aborigines as a nose-auger. 


3. By Mr. Mann: Specimens of Mucophyllum crateroides 
from Yass. 


A symposium on “ The Isolation of Australia in Cretace- 
ous and Post-Oretaceous Times’’ was initiated by the 
Chairman, who examined the evidence afforded by the 
geological structures. His conclusion was that Australia 
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has been separated from Asia from at least Upper Cre- 
taceous times. 


Prof. Taylor dealt with the ethnological and late geo- 
logical history of the Hast Indies. With the aid ofa large 
block-diagram he indicated the two old land-levels which 
may have served as “‘corridors’’ for the Australian 
aboriginals. A series of ethnological lantern views illus- 
trated the zones of migration between the very primitive 
Tasmanian and the highly evolved Chinese races by way 
of the Australian, Melanesian, Malay and Polynesian 
peoples. 


Mr. Hedley, dealing with the biological aspect of the 
matter, maintained that there was evidence of former land 
connections betweer Australia and South America, Borneo, 
Oelebes, New Guinea, South Africa and Antarctica. Some 
of these land connections may have been in existence in 
early Tertiary times. 


Mr. Cambage urged the importance of the climatic and 
altitude factors in regard to plant migration by land and 
the possibility of plant distribution by sea. 


Dr. Anderson having spoken on the origin of the mar- 
supials and the date of their advent in Australia, the 
discussion was adjourned. 


Monthly Meeting, 15th August, 1921. 
Mr. E. O. Andrews in the Chair. 
Twenty-one members'and twelve visitors were present. 


Professor Sir Hdgeworth David delivered a lecture 
descriptive of his recent journey into Central Australia, 
and dealt with many features of it, particularly with the 
evidences of glaciation at Yellow Cliff. Matters of geo- 
graphical, anthropological and botanical interest were 
also touched upon. 


lii. ABSTRACT OF PROCEEDINGS. 


The lecture was illustrated with a large collection of 
Specimens, and with a series of lantern views from photo- 
graphs by the lecturer. 


Monthly Meeteng, 19th September, 1921. 
Dr. O. Anderson in the Chair. 
Thirteen members and one visitor were present. 


EXHIBITS: 

1. From the Mining Museum: (a) A specimen of cryso- 
tile asbestos from West Australia enclosing a small angular 
fragment of country rock. (b) On behalf of Mr. W. T. W. 
Brown, a large crystal of pyrites from Charters Towers. 


2. Krom Mr. Waterhouse: Pebbles from Thirroul beach 
exhibiting faulting and silicification along the fault-planes, 


3. By Dr. Walkom: (a) Rhacopteris from the Herberton 
District, Queensland ; (b) Leaf-whorls of Phyllotheca from 
the Dawson River, Queensland; (c) Equisetites rotiferum 
from Sugarloaf Mine, Oaky-Cooyar, Queensland; (d): 
Osmundites from Mount Playfair, Queensland. 


4. By. Prof. Cotton: (a) Trilobites (Dalmanites) from 
the Hume Beds, Yass; (b) What is probably a seed-pod of 
Glossopteris from Newcastle. 


do. By Mr. Osborne: Photographs of a glaciated pave- 
ment, and of arubbing of the same, from the Kuttung series. 
in the Parish of Wolfingham, Maitland District. 


DISCUSSION : 
The discussion on the geological age of the isolation of 
Australia, adjourned from the July meeting was resumed. 


Prof, Cotton pointed out that the Tertiary was a period 
of great diastrophism, which is still in progress. Australia. 
is being protected from the effects of this by a submarine 
plateau, while the outlying island arcs have been experi- 
encing folding ever since the Oretaceous. He considered 
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that the evidence supported Prof. Taylor’s view that the 
isolation of the continent took place much later than the 
Oretaceous. 


Mr. Dun dealt with the distribution of the marsupials 
and their progenitors. The Australian stocks probably 
came through HKurasia, and the forms found in Patagonia. 
represent relics of a dying fauna. 


Dr. Walkom considered the evidence from the Tertiary 
fossil plants indecisive. In Cretaceous (probably Upper 
Oretaceous) times, Australia was divided by a sea from 
North to South, and it is a matter of doubt whether the 
land connection with Kurasia was to Western or to Hastern 
Australia. 


Dr. Danés appealed for more study of the climatic factor 
in the matter of migrations. 


After remarks by other members the results of the 
discussion were briefly summed up by the Chairman. 


Monthly Meeting, 17th October, 1927. 
Professor Sir Hdgeworth David in the Chair. 
Highteen members and two visitors were present. 


EXHIBITS: 
1. By Mr. Osborne: Specimens of basic and ultra-basic 
plutonic rocks occurring as inclusions in the volcanic neck 
at the Basin, Mulgoa. 


2. By Mr. Parkes: Specimens of Pleistocene and Recent 
shells cemented by calcareous matter, dredged from the 
bed of the Shoalhaven Bight. 


ADDRESS: 

Mr. Andrews gave an address on ‘‘ Recent Advances in 
our knowledge of the Geology of the Great Artesian Basin,”’ 
in which he dealt with some of the phenomena connected 
with artesian water observed during the recent conference 
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in South Australia. The mound-springs, a characteristic 
feature of the edge of the Artesian Basin, indicate at least 
three periods of variation in the amount of ‘“ head” 
developed, possibly as a result of varying rainfall, in the 
past. 


Prof. David supplemented Mr. Andrews’ address with 
remarks on the possible causes of the convergence of the 
hydraulic grades on Lake Wyre. 


Mr. Poole also spoke briefly on the same subject. 


Special Meeting, 27th October, 1921. 
Mr. Andrews in the Chair. 
About thirty-six members and visitors were present. 


This meeting was convened to enable the section to hear 
and see something of the results of Prof. David’s recent 
journey to South Australia and West Australia. 

The lecture, which was illustrated by lantern views and 
by a large collection of specimens, dealt principally with 
features of geological interest in the Nullarbor Plains, the 
Irwin River Coal-field of West Australia, the Proterozoic 
rocks of the Pilbara region, and the salt-lake region of the 
south-west of South Australia. 


Monthly Meeting, 21st November, 1921. 
Mr. H. C. Andrews in the Chair. 
Seventeen members and seven visitors were present. 


EXHIBITS : 
1. By Mr. Dun: Teeth of a Ceratodus from late Tertiary 
deposits at Wentworth. 
2. From the Australian Museum: A specimen of native 
tin, a very rare mineral, from Nigeria. 
3. By Mr. Milson (a visitor, of the U.S.A. Geological 
Survey): Photographs of oil-wells in America. 
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ADDRESS : 

Dr.S.S. Visher, Professor of Geography in the University 
of Indiana, U.S.A., gave an address on the hurricanes of 
the Pacific, with special reference to the possibility of their 
throwing light on the problem of the migration of life in 
the Pacific. : 


The address was discussed by Mr. Hedley, Prof. Wood 
Jones of Adelaide, and Mr. Halligan. 


Mr. Milson gave a short account of recent views as to 
the origin of petroleum. 


Monthly Meeting, 19th December, 1921. 
Mr. EH. C. Andrews in the Chair. 
Hleven members and one visitor were present. 


EXHIBITS : 
1. From the Mining Museum: A very comprehensive 
and interesting suite of specimens from South Africa, illus- 
trating the occurrence of corundum in the rock Plumasite. 


2. By Mr. L.F. Harper: Magnesite nodules occurring in 
association with a coal seam at Ravensworth Colliery. 


3. From the Australian Museum: (a) Obsidianites from 
Ooldea, South Australia; (b) Tourmaline from 15 miles 
S.W. of Uralla, showing cross fracture and re-cementation; 
(c) Nephrite from Baryulgil, N.S.W. 

4. By Prof. Cotton: Small button-shaped masses, ranging 
from the size of a pea to that ofa large marble and probably 
representing the result of pressure, from the Wianamatta 
Shale at St. Peters. 


5. By Mr. Dun: Corals from the Cretaceous beds of 
Ooldea, collected by Messrs. Trouton and Wright, Austra- 
lian Museum. Tiese are the first solitary corals found 
in that region, and they represent forms intermediate 
between rugose corals and the Hexacoralla. 
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6. By Mr. Osborne: (a) A striated pebble found about 
150 feet below the top of the Kuttung Series at Seaham; (b) 
Contorted varve rock from a new horizon in the Kuttung 
Series at Oakendale, near Seaham. 


PAPER: 


Mr. Osborne described some of the results of his recent 
investigations on the Carboniferous of the Seaham, Pater- 
son and Olarencetown areas. The result of a detailed 
survey serves to confirm, with some modifications, the 
sequence originally established by Mr. Sussmilch. The 
mapping indicates the presence of a number of faults which 
have considerably complicated the original structures. The 
paper was illustrated by a collection of rock specimens. 


Remarks were made by the Chairman, and by Messrs. 
Browne, Sussmilch, and Dun. 


SECTION OF AGRICULTURE. 
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Monthly Meeting, 2nd May, 1921. 
Mr. J. H. Maiden in the Chair. 


The election of officers resulted as follows:—Chairman 
Professor R. De Watt. Vice-Chairmen, Sir J. Carruthers, 
Professor Stewart, Messrs. Stephen and Potts. Secretary 
Mr. P. Hindmarsh. Committee, Dr. Dodd, Messrs. Cheel, 
Hamilton, Ollé, Sachs, Watts, MacDonald, Waterhouse,. 
Southee, Ward and Breakwell. 


A hearty vote of thanks was carried to the retiring 
Chairman Sir Joseph Carruthers and the Secretary Mr. H. 
Breakwell. 


Mr. H. H. Wilson of the Arnold Arboretum addressed 
the meeting upon the origin of our chief horticultural 
plants. 


Monthly Meeting, 13th June, 1921. 
Professor Watt in the Chair. 


Principal Southee of Hawkesbury College spoke on Plant 
Breeding at Cornell University. Investigations were based 
upon (1) development of better yielding strains, (2) scientific 
studies, comparison of varieties, pure line selection, hybridi- 
sation, mendelian studies. Work upon cereals was begun 
in 1907. Wheat, oats, rye, maize, timothy grass, potatoes, 
beans, cabbage, lettuce, etc., all have furnished material. 
for the plant breeding work. 
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A discussion upon ‘“‘ Genetics in relation to plant breed- 
ing’’ followed. 


Monthly Meeting, 11th July, 1921. 
Professor R. D. Watt in the Chair. 


Continuation of the discussion upon “‘Genetics in relation 
to Plant Breeding.” . 

Mr. A. A. Hamilton exhibited specimens of deformities 
in Dipsacus and Foxglove. 


Mr. ©. O. Hamblin exhibited six sorghum diseases. 


Monthly Meeting, 8th August, 1921. 
Professor R. D. Watt in the Chair. 


The resignation of Mr. Sachs from the Committee was 
received with regret and Mr. R. G. Downing elected to fill 
the vacancy. 


The report upon the ‘* Fecundity in Fowls”’ experiment 
at Hawkesbury College was received. 


Mr. Stephen exhibited a specimen of the ‘Rose of 
Jericho.”’ 


The debate upon the topic of ‘‘Genetics in relation to 


9 


Plant-breeding’’ was concluded. 
Mr. B. J. Tollis spoke upon the subject of ‘“‘ The Long 


System of Pruning.” 


Monthly Meeting, 12th September, 1921. 

Professor R. D. Watt in the Chair. 

Mr. W. L. Waterhouse spoke upon ‘*‘ Some Aspects of the 
Wheat Rust Problem.”’ Puccinia glumarum is the com- 
mon English rust. Biffen did valuable plant breeding in 
connection with this rust. Puccinia triticina should be 
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watched here. Puccinia graminis is our serious rust. 
There was considerable danger in the distribution of the 
barberry in N.S. Wales; America is spending yearly 
150,000 dollars in eradicating this plant. Uredospores can 
probably overwinter in the warmer parts. Dr. Stakman’s 
work upon P. graminis revealed 35 biologic strains. 


Monthly Meeting, 10th October, 1921. 
Professor R. D. Watt in the Chair. 


Mr. T. H. Harrison exhibited apothecia of Sclerotinia. 
causing brown rot of apricots. 


Mr. W. W. Froggatt spoke upon “‘Australian Bird Life.’’ 
He emphasized the need of a biological survey to deal with 
(1) Protection of Game Birds; (2) Migration of Birds; (3) 
Introduction of Useful Birds; (4) Protection against Nox- 
ious Birds. 


Monthly Meeting, 13th November, 1921. 
Professor R. D. Watt in the Chair. 


Mr. J. K. Taylor spoke upon the ‘‘Ohemistry of the 
Kurrajong Seed.’’ 


Mr. Shelton spoke upon his experiences at Cambridge 
University with Professor Biffen and at Minnesota Uni- 
versity with Dr. Stakman and Dr. Hayes. 


Monthly Meeting, 12th December, 1921. 
Professor R. D. Watt in the Chair. 


Exhibit of stereoscopic views taken at the Warragamba 
Excursion by Judge Docker. 


Mr. Cheel exhibited examples of timber-destroying Fungi 
and spoke at length concerning them. 
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Mr. Davis'read a paper upon ‘‘ Feeding Experiments 


Macrozamia.”’ 
Mr. Oook’s paper upon the “Tannin content of Ac 
Oups’’ was also read. 


SECTION OF INDUSTRY. 
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Sew llON OF -INDUSIPRY: 


Monthly Meeting, 15th May, 1921. 
Mr. J. H. Bishop in the Chair. 


Mr. Harold Tindale read a paper on *‘ The use of Tar for 
Road Construction.’’ The paper was illustrated by lantern 
slides. 


Monthly Meeting. 15th June, 1921. 
Mr. J. E. Bishop in the Chair. 


A lecturette, illustrated by lantern slides, on ‘* Science 
and Industry in the Hawaiian Islands”’ was given by Mr, 
C. A. Sussmilch, F.G.s. 


Monthly Meeting, 20th July, 1921. 
Mr. J. E. Bishop in the Chair. 


1. A paper entitled ‘“‘Power Alcohol an Australian 
Necessity,’’ communicated by Mr. W. Poole, B.#., M.1.C.E., 
was read by Mr. R. W. Challinor. 

2. A paper by Mr. Edward Elliot, on ‘* Some noteszon 
Schemes for better relations between Hmployer and 
Employees’ was contributed. 


Monthly Meeting, 17th August, 1927, 
Mr. J. H. Bishop in the Chair. 
A paper was given by Mr. Ohas. Donald on ‘‘The Leather 


Industry.”’ 


W—December 7, 1921. 
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Monthly Meeting, 21st September, 1921. 
Mr. J. E. Bishop in the Chair. 


A lecture and film display was given by Mr. Donald H. 
Bourke, on “A film version of the value of better working 
conditions and surroundings showing the practical ideals 
of the National Cash Register Co. Ltd. of Dayton, U.S.A.”’ 


Monthly Meeting, J9th October, 1921. 
Mr. J. K. Bishop in the Chair. 


A lecture was given by Mr, Alick McNeill, on “The 
Motor Car and its significance in Industry.” 


Monthly Meeting, 16th November, 1921. 
Mr. J. E. Bishop in the Chair. 


Lecture by Mr. S. Keir, on “‘Felt Hat Manufacture and 
Kur Fabric,’’ illustrated by lantern slides and exhibits, 
showing the various stages in the manufacture of felt hats. 


APPENDIX. 


A copy of the complete minutes of the Philosophical 
Society of Australasia, 1821-22. 


Se oud 
27th June, 1821. 
Ath July, 1821. 
At Mr. Field’s, At Major Goulburn’s, 
Present, Present, 
Mr. Bowman, Mr. Bowman, 
Dr. Douglass, Dr. Douglass, 
Mr. Field, Mr. Field, 
Major Goulburn, Major Goulburn, 
Capt. Irvine, Capt. Irvine, 
Mr. Wollstonecraft. Mr. Oxley, 


Mr. Wollstonecraft. 


Upwards of thirty years have now elapsed, since the 
colony of New South Wales was established in one of the 
most interesting parts of the world,—interesting as well 
from the novel and endless variety of its animal and vege- 
table productions, as from the wide and extending range 
for observation and experiment, which its soil and climate 
offer to the agriculturist. Yet little has been done to 
awaken a spirit of research or excite a thirst for inform- 
ation amongst the Colonists. When we consider that we 
are speaking in the nineteenth century, and reflect on the 
progression of science for nearly three thousand years, the 
rejection and adoption of various systems in every branch 
of natural history, and the security which it was fancied 
that scientific arrangement had at last attained, we are 
almost inclined to believe that Nature has been leading us 
through a mazy dance of intellectual speculation, only to 
laugh at us at last in this fifth continent. Be that as it 
may, however, this country affords an opportunity to an 
enlightened people, of putting into practice, with all the 
advantages of salubrity of climate and fertility of soil, the 
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knowledge which has been obtained, by the experience of 
many ages, in every branch of agriculture, commerce and 
the useful arts; butin order to render that stock of inform- 
ation effective, we should be well acquainted with the 
present physical state of the country, its capabilities and 
resources; and here we are compelled to admit we are 
lamentably deficient. Yet we are of opinion that our 
ignorance arises in a great measure from the want of some 
nucleus, which might gather round it the many valuable 
facts, that are floating about, and which, if collected and 
embodied in a proper shape, might be offered with advant- 
age to the public. Existing circumstances call loudly for 
such a point of attraction: the spirit of enterprize is 
increasing and the tide of emigration is flowing rapidly 
towards this colony. ‘To direct this spirit and assist this 
tide, would, we conceive, be performing a public service, 
which cannot be effected by individual exertion. 


It is therefore proposed to form a Society, for the purpose 
of collecting information with respect to the natural state, 
capabilities, productions, and resources of Australasia and 
the adjacent regions, and for the purpose of publishing, 
from time to time, such information as may be likely to 
benefit the world at large. 


The undersigned individuals therefore subscribe their 
names as original Members of a Society, to be called THE 
PHILOSOPHICAL SOCIETY OF AUSTRALASIA, and agree upon 
the following Regulations thereof. 


I. It shall be imperative upon each Member, in the 
following rotation of lot, to producea monthly paper, upon 
some subject connected with the objects of the Society, 
under penalty of Ten pounds. 

Dr. Douglass, 

Mr. Wollstonecraft, 
Major Goulburn, 
Capt. Irvine, 


APPENDIX. lxix. 


Mr. Oxley, 
Mr. Bowman, 
Mr. Field. 


II. Polemical divinity and party politics shall be excluded 
from such papers. 

III. No paper shall be printed without the authour’s per- 
mission. The selection of papers for publication shall be 
determined by ballot—two black balls to exclude. 


IV. The papers shall be read by the authour, or such 
other Member as he shall procure. 


V. The Society shall meet every Wednesday at each 
other’s Houses in Sydney, alphabetically, at 7 o’elock in 
the evening. Fine for non-attendance at a quarter of an 
hour after that time, five shillings. No excuse to be allowed 
but sickness, public business, or non-residence in Sydney. 


VI. The imperative papers shall be read on the first 
Wednesday in every month. 


VII. No refreshment to be introduced, except tea and 
cofiee, under penalty of Five pounds. 


VIII. New Members shall be proposed and seconded on 
the first Wednesday of one month, and ballotted for on the 
first Wednesday of the next month—one black ball to 
exclude. 

{X. Every new Member shall furnish a paper to be read 
on the first Wednesday in the month ajter his admission. 


X. Every Member shall furnish the Secretary with an 
alphabetical Catalogue of bis library, to be digested into 
one Catalogue for the reference of all the Members. 


XI. Dr. Douglass is requested to act as Secretary pro 
tempore. 
(Signed) J. Bowman . Irvine 
Henry Grattan Douglass J. Oxley 
Barron Field 
Fred&k- Goulburn Edw Wollstonecraft, 
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11th July, 1821. 

At Mr. Bowman’s, 

Present, 
Mr. Bowman, 
Dr. Douglass, 
Mr. Field 
Major Goulburn, 
Capt. Irvine, 
Mr. Wollstonecraft. 

Tie Minutes of the last Meeting were read and confirmed. 


Resolved XIL. That the papers of the Society, after having 
been read, shall be handed round in an alphabetical rotation, 
beginning from the authour, for the purpose of consideration 
out of doors, and shall be discussed on the next Wednesday 
aiter they shall be returned to the authour. 


XII. That each Member do pay into the Treasurer’s 
hands the sum of Five pounds, for the purpose of forming a 
fund to defray the expenses of fitting up a Museum, pur- 
chasing a few Books of reference and other incidental 
expenses. 


XIV. That the Secretary be requested to act as such 
Treasurer pro tempore. 

Major Goulburn having offered the use of a room in the 
Colonial Secretary’s Office for the Society’s Museum and 
Library, 

Resolved, That the same be thankfully accepted, and that 
he and the Treasurer and Secretary be a Committee for 
the purpose of fitting up the same. 


18th July, 1821 
At Major Goulburn’s (for Dr. Douglass) 
Present, 
Mr. Bowman, 
Dr. Douglass, 
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Mr. Field, 
Major Goulburn, 
Capt. Irvine, 
Mr. Oxley. 
The Minutes of the last Meeting were read and confirmed. 


The Museum Committee report that they have contracted 
with a tradesman for the fitting up of the room in the 
Colonial Secretary’s Office for the sum of £9. 


Confirmed. 


Mr. Wollstonecraft sent an excuse for non-attendance, 
viz’ that he was engaged to dine at Government House. 


Resolved, That such excuse is not sufficient. 


Mr. Field laid before the Society a Latin Inscription by a 
friend, commemorating the landing of Capt. Cook and Sir 
Joseph Banks, Ik.B. on this coast, for the purpose of being 
engraved on brass and erected on the spot, by this Society. 


Ordered to be taken into consideration at the next 
Meeting. 


Mr. Bowman proposes, and Mr. Oxley seconds, as a 
Member of this Society, Mr. Patrick Hill, Surgeon of the 
Royal Navy. 

Resolved XV. That every experiment, related in any 
paper laid before the Society, shall (if possible) be performed 
and verified at the reading of the paper, or if not possible 
at the time, that the Society shall take the best means to 
determine the truth and value of such experiment, and 
that the means and result of such verification be deposited 
in the,Society’s Museum. 


25th July, 1821. 
At Capt. Irvine’s (out of turn by consent) 


Present, 
Mr. Bowman | 
Dr. Douglass 
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Mr. Field 
Major Goulburn, 
Capt. Irvine. 


The Minutes of the last Meeting were read and confirmed. 


Mr. Field proposes and Major Goulburn, seconds, as a 
Member of this Society, the Revd Samuel Marsden. 


Mr. Field read a Letter addressed to him by Capt. Irvine 
on the subject of the Inscription to the Memory of Capt. 
Cook, and generally on the objects of the Society. 


Resolved, That the same be handed round the Members 
for consideration, out of doors. 


Resolved, That the Secretary do prepare the draught of 
a circular letter to the following Literary and Philosophical 
Societies, relating the objects and views of this Society, 
and requesting their co-operation, communications and 
correspondence 
Royal Society 
Linnean Society 
Royal Society of Kdinburgh 
Royal Irish Academy 
Royal Institution of Paris 
Academy of Geneva 
Vienna 
Stockholm 
Academy of Berlin 
Imperial Society of St. Petersburgh 
Asiatic Society of Calcutta 
Madras 
Bombay 
New York 
Philadelphia 
Boston 
Milan 
Copenhagen 
Java 
Ceylon. 
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Ist August, 1821 
At Mr. Field’s, 

Present, 
Mr. Bowman 
Dr. Douglass, 
Mr. Field 
Major Goulburn 
Capt. Irvine 
Mr. Wollstonecraft. 

The Minutes of the last Meeting were read and confirmed. 


Mr. Wollstonecraft offers as an excuse for non-attendance 
at the last Meeting, that he was called upon to attend the 
funeral of a friend in the country. 


Resolved, That such excuse be admitted. 


Mr. Oxley sent an excuse for non-attendance at this. 
meeting viz’ sickness. 


Dr. Douglass and Major Goulburn were fined for non- 
attendance at a quarter past 7 o’clock. 


Resolved XVI. That the Mover or Seconder shall, upon 
the proposal of any new Member, state his qualifications 
for such membership; and that the proposal of new mem-. 
bers shall stand last in the order of the Society’s business.. 


8th August, 1821. 

At Major Goulburn’s 

Present, 
Mr. Bowman, 
Dr. Douglass, 
Mr. Field, 
Major Goulburn, 
Capt. Irvine, 
Mr. Wollstonecrait. 

The Minutes of the last Meeting were read and confirmed. 
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Mr. Field was fined for non-attendance at a quarter past 
7 o'clock. 


Resolved, That Mr. Bowman be added to the Museum 
Committee. : 


Captain Irvine’s letter to Mr. Vield, and Postscript,. 
having been circulated round the Society, 


Resolved, That an English Inscription to record the first. 
landing of Capt. Cook, and Sir Joseph Banks on the eastern. 
coast of New Holland, would be preferable; and that each 
Member be invited to produce such an Inscription at the 
next Meeting, for the judgment of the Society. 


15th August, 1821. 

At Mr. Oxley’s. 

Present, 
Mr. Bowman, 
Dr. Douglass, 
Mr. Wield, 
Major Goulburn, 
Oapt. Irvine, 
Mr. Oxley. 

The Minutes of the last Meeting were read and confirmed. 


Mr. Hill was ballotted a Member of the Society, and 
introduced at this Meeting. 

The following Inscription to record the first landing of 
Capt. Cook and Sir Joseph Banks, on the east coast of New 
Holland. was produced by Major Goulburn, and adopted by 
the Society. | 

‘‘Under the Auspices of British Science, 
hese shores were discovered in the year of our Lord 
“by MDCCLXX, 
“James Cook and Joseph Banks, 
“The Columbus and Mecenas of the Georgian Age. 
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“This Spot then saw them land, ardent in the pursuit of ' 
Knowledge ; 
*“Now 
“To their Memory this Tablet is inscribed, 
“In the first Year 
“Oil 
“The Philosophical Society of Australasia. 
* President. 


“A.D. MDCCCXXI.”’ 


Resolved, That the thanks of the Society be given to 
Major Goulburn, as the only producer of such an Inscription. 


Resolved, That Mr. Field and Mr. Oxley form a Com- 
mittee to procure the Inscription to be engraven on brass, 
with a view to its erection by the Society, against a rock, 
on the south shore of Botany Bay. 


22nd August, 1821. 
At Mr. Wollstonecraft’s. ; 
Present, 
Mr. Bowman, 
Dr. Douglass, 
Mr. Field, 
Major Goulburn, 
Capt. Irvine, 
Mr. Oxley, 
Mr. Wollstonecraft. 
The Minutes of the last Meeting were read and confirmed, 
with the exception of the Inscription. 
Resolved, That the language of that Inscription be taken 
into further consideration at the next Meeting. 
Dr. Douglass and Major Goulburn were fined for non- 
attendance at a quarter past 7 o’clock. 
Resolved, That the ballot for Mr. Marsden as a Member 
of this Society be postponed, at the request of his Proposer. 
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29th August, 1821. 

At Mr. Bowman’s. 

Present, 
Mr. Bowman, 
Dr. Douglass, 
Mr. Field, 
Major Goulburn, 
Capt. Irvine, 
Mr. Oxley, 
Mr. Wollstonecraft. 


The Minutes of the last Meeting were read and confirmed.. 
The language of the Inscription was finally settled as. 
follows :— 
A.D. MDCCLXX. 
Under the auspices of British Science, 
These Shores were discovered 
by 
James Cook and Joseph Banks, 
The Columbus and Meecenas of their time. 
This Spot once saw them, ardent in the pursuit of Knowledge 
Now 
To their Memory this Tablet is inscribed, 
In the first year 
of 
The Philosophical Society of Australasia. 
, President. 
A.D. MDCCCXXI. 


Resolved, That no notice of a Motion be recorded in the 
Minutes of the Society. 

Mr. Bowman reported the Museum-room to be now ready 
for the reception of contributions. 


Mr. Wollstonecraft informed the Society that Capt. Raine 
of the Ship Surry was about to sail for Macquarie Island, 
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and had offered to further the enquiries of the Society, as 
far as lay in his. power. 


Resolved, That Mr. Field and Mr. Wollstonecraft do form 
a Committee to prepare written Instructions and Queries 
for Capt. Raine, and that every Member of the Society be 
requested to send materials for that purpose to the Com- 
mittee. . 


Dr. Douglass and Major Goulburn were fined for non- 
attendance at a quarter past 7 o’clock. 


oth September, 1821. 
At Mr. Field’s. 
Present, 

Mr. Bowman, 
Mr. Field, 
Major Goulburn, 
Capt. Irvine 
Mr. Wollstonecraft. 


The Minutes of the last Meeting were read and confirmed. 


Mr. Wollstonecraft laid before the Society a Copy of the 
written Instructions and Queries which had been furnished 
to Capt. Raine and Dr. Ramsay of the Surry. 

Resolved, That the same be inserted in the Society’s 
. Letter-Book. 


A letter from the Revd Mr. Marsden to the Secretary, 
declining for the reasons therein mentd. to become a Mem- 
ber of the Society, was read. | 


Resolved, That Mr. Marsden’s name be withdrawn, at 
his own request. 


Capt. Irvine was fined for non-attendance at a quarter 
after 7 o’clock. 
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12th September, 1821. 

At Major Goulburn’s, 

Present, 
Mr. Bowman, 
Dr. Douglass, 
Mr. Field, 
Major Goulburn, 
Capt. Irvine, 
Mr. Oxley, 
Mr. Wollstonecraft. 


The Minutes of the last Meeting were read and confirmed. 


It having been intimated to the Society that a small 
general Mineralogical Collection is likely to be offered for 
sale, 


° 


Resolved, That Messrs. Oxley and Wollstonecraft be 
appointed a Committee to enquire into and report upon the 
same to the Society. | 


Resolved, That all propositions, which have been regu- 
larly moved and seconded, be recorded in the Minute Book, 
whether they ultimately pass in the affirmative or the 
negative. . 

Mr. Oxley was excused from attendance at the last 
Meeting, by reason of public business. 


19th September, 1821. 
At Mr. Oxley’s 
Present 
Mr. Field, : 
Major Goulburn, 
Mr. Oxley. 


The Minutes of the last Meeting were read and confirmed. 


Capt. Irvine sent an excuse for non-attendance viz’ 


sickness. 
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Major Goulburn was fined for non-attendance at a quarter 
past 7 o’clock. 


26th September, 1821. 
At Mr. Wollstonecraft’s 

Present 
Mr. Bowman 
Dr. Douglass 
Mr. Field 
Major Goulburn 
Mr. Hill 
Mr. Oxley 
Mr. Wollstonecraft. 


The Minutes of the last Meeting were read and confirmed. 


Mr. Bowman was excused from non-attendance at the 
last Meeting, by reason of public business. 


The Secretary laid before the Society the following 
draught of a circular letter to the several scientific Socie- 
ties of the different quarters of the globe. 


sir Sydney, New South Wales, 1821 
“Tam desired by the Philosophical Society of Australasia, 
to acquaint you with its institution in the month of June last. 


“This Society has been formed with a view of inquiring into 
the various branches of Natural History of this vast continent 
and its adjacent regions; and the mineralogical and geological 
state of these countries form primary objects of the Society. These 
interesting and important pursuits demand much time and industry 
before they can be given with due consideration and advantage to 
the public; and, in the meantime, the Society are anxious to 
express their readiness to receive any suggestions or enquiries that 
your learned body may wish to have acted upon or examined into. 
The Society have opened a Museum at Sydney, in which they 
intend to deposit specimens of the results of their researches into 
the different Kingdoms of Nature; and of these Iam desired to 
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say that duplicates shall from time to time be transmitted to your 
care. It would be desirable to compare these specimens with 
others resulting from the same natural kingdoms in different parts 
of the world; and therefore the Australasian Society would feel 
much gratified in receiving from the duplicates of 
such specimens as they may possess, an interchange that may 
tend to further and elucidate the objects of enquiry of each body. 


“The names and rank of the Members of our Society are 
annexed. 
‘‘T have the honour to be,” ete. 
Resolved, That the above Letter be adopted. 


Resolved, That the Secretary be desired to prepare the 
draught of a Letter to be presented to Sir Thomas Brisbane, 
on his arrival in New South Wales, inviting him to become 
the President of this Society; and that the said Letter be 
accompanied with this Minute Book. 


Resolved, That the Museum Committee be requested to 
open a Book for the purpose of entering a Catalogue of the 
Specimens and other Donations presented to the Society, 
together with the names of the Donors, leaving a column 
for such remarks as may be deemed necessary to illustrate 
the locality and nature of such specimens; and that the 
said Book be laid on the Society’s table, at every meeting. 


drd October, 1821. 

At Mr. Bowman’s 

Present, 
Mr. Bowman 
Dr. Douglass 
Mr. Field 
Major Goulburn 
Mr. Oxley. 


The Minutes of the last Meeting were read and confirmed. 
X—December 7, 1921. 
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The Secretary laid before the Society a Letter handed 
to him by Major Goulburn, and received by him from Capt. 
Irvine on the subject of a notice of motion of his now on 
the Society’s table, together with Major Goulburn’s reply 
thereto. 

Resolved, That these papers do lie on the table. 

The Mineralogical Committee reported that there is no 
collection for sale in the Colony. 

Dr. Douglass proposed, and Major Goulburn seconded, 
William Howe, Hsq. as a Member of this Society. 

Major Goulburn was fined for non-attendance at a quarter 
past 7 o’clock. 


10th October, 1821. 
At Capt. Irvine’s. 
Present, 
Mr, Bowman, 
Mr. Field, 
Major Goulburn, 
Capt. Irvine, 
Mr, Wollstonecraft. 
The Minutes of the last Meeting were read and confirmed. 
Captain Irvine informed the Society of the existence of 
a mineralogical collection, made by Mr. Youl at Port: 
Dalrymple, and now in the possession of Mr. Wm. Smith, 
Teacher of the Public School. 
Resolved, That it be referred to the Mineralogical Com- 
mittee to enquire into the same, and to report thereon. 
Resolved, That Major Goulburn be added to the said 
Committee. 
Resolved, That it be also referred to the said Committee, 
to collect and deposit in the Museum, the mineralogical 
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specimens, brought from Port Macquarie by Mr. Oxley, 
and to request of Assistant Surgeon Fenton, now detached 
there, specimens of the timber and natural history of that 
port, and to make other enquiries in physical science of 
that gentleman. 


Mr. Wollstonecraft informed the Society that Mr. Kent 
of the Colonial Marine, was about to sail for the Sandwich 
Islands, and had offered to further the enquiries of the 
Society. 


Resolved, that Capt. Irvine and Mr. Wollstonecraft do 
form a Committee, for the purpose of preparing written 
Instructions and Queries for Mr. Kent. 


Resolved, That the first sentence of the Society’s Letter 
to the various Philosophical Institutions of the Globe, be 
altered as follows: vizt. 

“This Society has been formed with a view of enquiring into 
the various branches of physical science of this vast continent, 
and its adjacent regions—the history and character of man, 
together with the diversities of his Janguage. These interesting 


and important pursuits,” &e. 


17th October, 1821. 
At Mr. Field’s, 
Present 
Mr, Bowman, 
Mr. Field, 
Mr. Oxley. 


The Minutes of the last Meeting were read and confirmed. 


Major Goulburn was excused from attending, by reason 
of public business. 


Mr. Oxley was fined for non-attendance at a quarter 
past seven o’clock. 
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24th October, 1821. 
At Captain Irvine’s 
Present, 
Major Goulburn, 
Oapt. Irvine, 
Mr. Oxley, 
Mr. Wollstonecraft. 


The Minutes of the last Meeting were read and confirmed. 


Mr. Bowman resigned his situation as a Member of this 
Society. 


dist October, 1821. 
At Major Goulburn’s. 
Present, 
Mr. Field 
Major Goulburn 
Capt. Irvine 


The Minutes of the last Meeting were read and confirmed. 


Oapt. Irvine was fined for non-attendance at a quarter 
past 7 o’clock. 


7th November, 1821. 
No Meeting, on account of the arrival of Major General 
Sir Thomas Brisbane, K.c.B. 


14th November, 1821. 

At Mr. Field’s. 

Present, 
Dr. Douglass, 
Mr. Wield 
Major Goulburn, 
Mir. Eli, 
Mr. Oxley. 


The Minutes of the last Meeting were read and confirmed. 
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Major Goulburn was fined for non-attendance at a quarter 
past seven o’clock. 


Mr. Howe was balloted a Member of the Society. 


The Secretary laid before the Society the draught of a 
Letter to Major General Sir Thomas Brisbane, which he 
had prepared in pursuance of the Resolution of 26th Sep- 
tember. 


Resolved, That the Letter be adopted as follows: 
SOIT, 

I have the honour to acquaint you that, early in the month 
of June last, a few Individuals of this Colony, anxious to obtain 
information, in the several branches of science and natural history, 
which this extensive and interesting quarter of the globe offers to 
industry and research, agreed to meet and form a Society for the 
attainment of that sole object, under the title of the Philosophical 
Society of Australasia. The names of the Members I have the 
honour to subjoin. 


“T am directed, Sir, to express the anxious wish of this Society, 
that you would accept the Presidency of their infant body; and 
in order that their views may be more clearly understood, I am 


directed to forward the book; containing their proceedings. 


“T beg, Sir, you will permit me to express the sincere gratifica- 
tion, which I shall have, in being the organ of communicating to 
the society that you are pleased to accede to their request. 

cesta yes mace 


Resolved, That the first peremptory paper be produced 
and read, on the first Wednesday in January next. 


Resolved. That Mr. Bowman having resigned his situ- 
ation asa Member of tlhe Society, and Dr, Douglass, having 
from his residence in the country, resigned the trust of the 
Museum Committee, that Mr. Field and Mr. Oxley be 
joined with Major Goulburn, as Members of the said Com- 
mittee. 
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Lieut. Phillip Parker King, R.N. was proposed by Major 
Goulburn and seconded by Mr. Field, and Alexander Berry,,. 
Esq. was proposed by Mr. Oxley, and seconded by Dr. 
Douglass, as Members of the Society. 


sd 


21st November, 1821. 
At Major Goulburn’s, 
Present, 
Dr. Douglass, 
Mr. Field, 
Major Goulburn, 
Mr. Howe. 


The Minutes of the last Meeting were read and confirmed. 


The Secretary read an answer from Sir Thomas Brisbane, 
accepting the office of President of the Society. 


Resolved, that such Letter be entered on the Minutes. 


as follows: 


‘‘Government House, Parramatta 
Sits 16th November 1821. 

I have the honour to acknowledge the receipt of your Letter 
of yesterday's date, soliciting me to become President of the 
Philosophical Society of Australasia, and beg you will express 
how highly I appreciate this mark of their consideration, and 
which I shall accept with pleasure, although with much deference, 


arising from the humble opinion I entertain, in the first place, of 


my own talents to do justice to such situation, and next from the 
consideration, that the public service may require so much of my 


time, that I shall not have sufficient left to devote to the laudable 


objects of the society, which would be highly gratifying to me. 


“FT return the Book containing the Rules and Regulations, 
together with the Proceedings, which I have read and highly 


approve of. 
‘‘T have the honour to be, 


Sir, 


“H. G. Douglass, Esqr. M.D. Your obedient humble servant» 


ae. &e. de.” . Thos. Brisbane.” 
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Resolved, That the Secretary be directed to draw up a 
Letter of thanks to Sir Thomas Brisbane, for having ac- 
cepted the office of President of the Society. 

Capt. Irvine and Mr. Oxley were excused from attend- 
ance on account of sickness. 

Capt. Irvine transmitted to the Meeting an answer to 
Major Goulburns’s comments on the Captain’s Letter to 
the Society, on the subject of his notice of motion, now 
pending. 


Resolved, That the same do lie on the table. 


28th November, 1821. 

At Mr. Oxley’s, 

Present 
Dr. Douglass, 
Mr. Field, 
Major Goulburn, 
Capt. Irvine, 
Mr. Oxley, 
Mr. Wollstonecraft 


The Minutes of the last Meeting were read and confirmed. 


The Secretary laid before the Society, the draught of a 
Letter of thanks to Sir Thomas Brisbane, for accepting the 
office of President. 


Resolved, That the same be adopted as follows: 


Resolved, That the several Members of the Society be 
requested to transmit to the Museum, specimens of the 
different soils in their respective districts of the country, 
noting the depth at which each specimen was taken, and 
such other particulars as they may deem proper. 


Captain Irvine was fined for non-attendance at a quarter 
past seven o’clock. 
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oth December, 1821, 
At Mr. Field’s, 
Present, 

Mr. Field, 

Major Goulburn, 

Mr. Oxley, 

Mr. Wollstonecraft. 

The Minutes of the last Meeting were read and confirmed. 


Capt. King and Mr. Berry were ballotted Members of 
the Society. : 

Major Goulburn was fined for non-attendance at a quarter 
past seven o’clock. 


12th December 1821. 
At Major Goulburn’s, 
Present, — 
Mr. Berry, 
Major Goulburn, 
Mr. Oxley. 


The Minutes of the last Meeting were read and confirmed. 


19th December, 1821. 
At Mr. Wollstonecraft’s, 
Present, 
Mr. Berry, 
Mr. Field, 
Major Goulburn, 
Mr. Wollstonecraft. 


Read the Journal of an Expedition from Lake Bathurst 
to the Pigeon House, on this Coast, performed last month 
by an Huropean Native of the Colony, Mr. Hamilton Hume, 


Mr. Wollstonecraft informed the Society, that Mr. Hume 
reported the existence in Lake Bathurst, of an animal, 
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supposed from his description to be the manatee or hippo- 
potamus. | 


Resolved, That Mr. Wollstonecraft be authorized to 
reimburse Mr. Hume any expense he may incur, on the 
part of himself or any black natives, in food or labour, for 
the purpose of procuring a specimen of the head, skin or 
bones of this animal; and that the Treasurer do make good 
the same. 


Resolved, That a self-registering weather-cock be pro- 
vided at the Society’s expense; and that it be referred to 
Mr. Berry and Major Goulburn to treat with Mr. Oatley, 
the watchmaker, for the construction and cost of the same, 
and to report thereon to the Society. 


Mr. Field was fined for late attendance. 


ees 


26th Decr. 1821. 
At Major Goulburn’s 
Present, 
Mr. Berry, 
Mr. Field, 
Major Goulburn, 
Mr. Wollstonecraft. 


The Minutes of the last Meeting were read and confirmed. 
Read the Journal of a Tour to Jervis’s Bay from the 


County of Argyle, performed by Charles Throsby, Hsqr. in 
November last and December instant. 


Resolved, That Mr. Berry be added to the Museum 
Committee. 


Mr. Berry and Mr. Wollstonecraft were fined for late 
attendance. 


XC, APPENDIX. 


2d January, 1822. 
At Dr. Douglass’s 


(Paramatta, by consent to waive fines for non- or late- 
attendance) 
Present, 
Sir Thomas: Brisbane, Prest. 

Mr. Berry, 

Dr. Douglass, 

Mr. Field, 

Major Goulburn, 

Mr. Hill, 

Mr. Howe. 


The Minutes of the last Meeting were read and confirmed. 


Resolved, That the following paragraph be added to the 
Society’s intended circular Letter to the different Scientific 
Institutions, throughout the world: 


“Tam desired to add, that quarterly meteorological 
tables, together with astronomical observations, will be 
regularly transmitted to you.”’ 


Mr. Berry, who stood first in order of the Society’s Rules. 
to furnish a paper to be read before the Society, not being 
prepared to do so, Mr. Field read a paper on the Aborigines. 
of New Holland and Van Diemen’s Land, and it was con- 
sented that Mr. Berry’s turn should be postponed till the 
first Wednesday in next month. 


Dr. Douglass proposed the following Gentlemen, as 
Members of this Society: 


M. ©. Rumker, Esqr. and Donald Macleod, Hsqr. Staff 
Surgeon in the Army; the former was seconded by Major 


Goulburn, and the latter by Mr. Field. 
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9th January, 1822. 
At Mr. Field’s, 
Present, 
Mr. Field, 
Major Goulburn. 


The Minutes of the last Meeting were read and confirmed. 


16th January 1822. 
At Major Goulburn’s, 
Present, 
Mr. Field 
Mr. Goulburn, 
Mr. Hill, 
Mr. Oxley. 


23d. January, 1822. 
At Mr. Field’s, 
Present, 
Dr. Douglass, 
Mr. Wield 
Major Goulburn, 
Mr. Oxley. 


The Inscription Committee reported that the Tablet was. 
now ready, and that they had ascertained a proper place, 
for its erection; and they therefore requested the honour 
of the company of the President and Members to a little ~ 
collation on the spot, upon the affixing of the Inscription, 
on such day as the President and Members shall appoint. 


a0th January, 1822. 
At Mr. Field’s, 
Present, 
Mr. Field. 


The Minutes of the last Meeting were read and confirmed. 
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7th February, 1822. 
At Major Goulburn’s, 
Present, 
Dr. Douglass, 
Mr. Field, 
Major Goulburn, 
Mr. Wollstonecraft. 


Mr. Rumker and Mr. Macleod were ballotted Members 
of the Society. 


Resolved, That it be referred to the Museum Committee 
to report what specimens of natural history the Society 
can spare to the Museum of Trinity Oollege, Dublin. 


Mr. Berry, whose turn it was to read a paper before the 
Society, was reported as unaccountably detained on an 
exploratory voyage to Bateman’s Bay, the result of which 
he intended to make the subject of his paper. 


13th February, 1822. 
At Mr. Berry’s, 
Present, 
Mr. Berry, 
Mr. Field, 
Mr. Wollstonecraft. 
The Minutes of the last Meeting were read and confirmed. 


Mr. Berry reada Narrative of his late Voyage of Dis- 
covery to Jervis’s and Bateman’s Bays. 

Resolved, That by reason of Mr. Berry’s detention from 
the last Meeting by the perils of the seas, his paper be now 
accepted as a satisfaction for his fine. 


20th February, 1822. 
At Mr. Wollstonecraft’s, 
Present, 
Mr. Berry, 
Mr. Field, 
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Mr. Oxley, 
Mr. Wollstonecraft. 


The Minutes of the last Meeting were read and confirmed. 


Major Goulburn was excused from attendance at the last 
Meeting, by reason of public business. 


27th February, 1822. 

At Mr. Oxley’s, 

Present, 
Mr. Berry, 
Dr. Douglass, 
Mr. Field, 
Major Goulburn, 
Mr. Oxley. 


The Minutes of the last Meeting were read and confirmed. 


Mr. Wollstonecraft was excused from attendance this 
evening by reason of sickness, 


Major Goulburn was fined for late-attendance. 


6th March, 1822. 
At Dr. Douglass’s. 
Present, 
Sir Thomas Brisbane, President, 

Mr. Berry, 
Dr. Douglass, 
Mr. Field, 
Mr. Rumker. 


The Minutes of the last Meeting were read and confirmed. 


The day for affixing the tablet, commemorative of the 
first landing of Captn. Cook and Sir Joseph Banks was 
appointed. 


Resolved, on the motion of the President, that the thanks 
of the Society be given to Mr. Field for his valuable paper 
on the Aborigines of New Holland. 
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Mr. Berry read a paper on the Geology of the Coastland 
between Newcastle and Bateman’s s Bay. 


13th March, 1822. 
At Major Goulburn’s, 
Present, 
Sir Thomas Brisbane, President, 
Mr. Berry, 
Dr. Douglass, 
Mr. Field, 
Major Goulburn, 
Capt. Irvine, 
Mr. Macleod, 
Mr. Rumker, 
Mr. Wollstonecraft. 


The Minute Book being accidentally left at Paramatta, 
the proceedings of the last Meeting were not read. 

Mr. Rumker read a paper on the importance of astro- 
nomical observations in the southern hemisphere. 

Major Goulburn laid before the Society a letter from the 
Revd. Johu Youl, Assistant Chaplain, Port Dalrymple, 
offering to present to the Society a variety of fossils, petri- 
factions, &c. 

Resolved, That the Secretary be directed to write the 
Reverend Gentleman a letter of acceptance, with thanks. 

Messrs. Berry and Wollstonecraft were fined for late 
attendance. 


20th March, 1822. 
At Mr. Berry’s. 
Present, 
Mr. Berry 
Mr. Macleod. 
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27th March, 1822. 
At Mr. Berry’s, 
Present 
Mr. Berry, 
Dr. Douglass, 
Major Goulburn, 
Mr. Wollstonecraft. 


Adjourned Meeting. 


The Minutes of the last two Meetings were read and 
confirmed. 


»The Inscription Committee reported that the President 
and Members were engaged all day on Wednesday last, in 
affixing the tablet to the memory of Cook and Banks, at 
the South head of Botany Bay, and that the Society had 
the honour to be assisted in that duty by Captain Gambier, 
and several of the Officers of His Majesty’s Ship Dauntless, 
now refreshing at this port, on her way from South America 
to India, with specie. They reported the tablet to be 
pinned and soldered into a beetling rock, twenty-five feet 
above the level of the sea, and to bear from Cape Banks, 
- . . , and from the Barrack Tower on the north shore, 


3rd April, 1822. 
At Major Goulburn’s, 
Present, 
Major Goulburn, 
Mr. Oxley. 


The Minutes of the last Meeting were read and‘confirmed. 


10th April, 1822. 
At Mr. Field’s, 
Present, 
Sir Thomas Brisbane, Prest. 
Mr. Berry, 
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Dr. Douglass, 

Mr. Field, 

Major Goulburn, 
Mr. Oxley, 

Mr. Wollstonecraft. 


A Letter from the President to the Secretary, present- 
ing to the Society various Memoirs and Tables of astro- 
nomical and other calculations, was read. 


Resolved, That the Secretary be directed to write a 
Letter of thanks to the President for the same. 


Mr. Macleod not having laid before the Society a paper, 
according to the laws of rotation, and having, by this 
default, incurred a fine of Ten pounds, 


Resoived, That, for special reasons, the said fine be 
remitted upon the production of the paper on the first 
Wednesday in the next month. 


Mr. Field presented the Society’s Museum with. two 
Peruvian bottles of great rarity and antiquity. | 


Resolved, That the thanks of the Society be presented 
to Mr. Field for his valuable donation. 


Mr. Wollstonecraft was excused from attendance at the 
last Meeting by reason of sickness, and Major Goulburn 
was fined for late-attendance at this. 


17th April, 1822. 
At Mr. Wollstonecraft’s, 
Present, 

Mer Berry, 

Mr. Field, 

Mr. Mcleod, 

Mr. Wollstonecraft. 

The Minutes of the last Meeting were read and confirmed. 


Mr. Field was fined for late attendance. 


.~ 
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24th April, 1822. 
At Major Goulburn’s 
Present, 
Mr. Berry 
Major Goulburn, 
Mr. Wollstonecraft 


The Minutes of the last Meeting were read and confirmed. 


ist May, 1822. 

At Dr. Douglass’s, 

Present, 

Sir Thomas Brisbane, P. 

Dr. Douglass, 
Major Goulburn, 
Capt. King, 
Mr, Mcleod. 

Major Goulburn reported that he had received a Letter 
from the Rev. Mr. Youl of Port Dalrymple, accompanying 
a collection of minerals. Also abox from Major Morisset, 
Commandant of Port Hunter, containing specimens of the 
different stratifications of coal from that Settlement. 


The question of Mr. Mcleod’s paper was adjourned to 
next Wednesday. | 


8th May, 1822. 
At Dr. Douglass’s, 
Present, 
Dr. Douglass, 
Major Goulburn. 
Adjourned Meeting. 
15th May, 1822 
At Mr. Field’s, 
Present, 
Mr. Berry, 
Mr. Field, 


Y — December 7, 1921, 
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Major Goulburn, 
Capt. King, 

Mr. Oxley, 

Mr. Wollstonecraft. 


The Secretary not having sent the Book from Parra- 
matta, the Minutes of past Meetings could not be read. 


The Letter from the Revd. Mr. Youl of Port Dalrymple 
was read, accompanying a case of contributions to the 
Museum. 


Resolved, That the Secretary be directed to write to 
Mr. Youl a Letter of thanks for his present. 


Ordered, That the Treasurer be authorized to pay five 
guineas to Stewart, the Kngraver of the Inscription-plate. 


Resolved, That it be referred to Capt. King and Mr. 
Wollstonecraft, to enquire into the state of the Inscription- 
plate and to consider whether, with the assistance of public 
subscription, a pillar might not be erected for the reception 
of it, out of the reach of the sea-spray. 


Major Goulburn was fined for late-attendance. 


22d. May, 1822. 
At Major Goulburn’s, 
Present, 
Mr. Berry, 
Dr. Douglass, 
Mr. Field 
Major Goulburn, 
Capt. King, 
Mr. Wollstonecraft. 
The Minutes of the last Meeting were read and confirmed, 


Resolved, That the Secretary be directed to write 
Letters of thanks to Major Morissett and Capt. Allman, 
respectively, the Commandants of Ports Hunter and Mac- 
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quarie, for their various contributions to the Society’s 
Museum. 

Messrs. Berry and Wollstonecraft and Major Goulburn 
were fined for late attendance. 


29th May, 1822. 
At Mr. Berry’s, 
Present, 
Mr. Berry, 
Mr. Field, 
Capt. King, 
Mr. Wollstonecraft. 


The Minutes of the last Meeting were read and confirmed. 


Sth June, 1822. 
At Dr. Douglass’s 
Present, 
Sir Thomas Brisbane, P. 
Dr. Douglass, 
Mr. Field, 
Major Goulburn, 
Mr. Hill, 
Mr. Howe, 
Capt. King, 
Mr. Mcleod. 


Resolved, That the Society’s Rule making it compulsary 
upon each Member in his turn to write a monthly paper, 
be suspended for the next six months; and that it be left 
to the interest and zeal which (it is hoped) each Member 
has in the objects of the Society, to lay before them a paper 
at such time as he may think proper, without any penalty 
for default. | 


Resolved, That the Society’s Meeting on the first Wed- 
nesday in every month be held at the Secretary’s House at 
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Paramatta, till further notice, as centrical both to town 
and country members; and that henceforth all Members. 
absent from such meetings be fined ten shillings. 


His Excellency the President requested the favour of 
the Society’s company at a dinner at Government House, 
Paramatta, on the first Wednesday in next month, being 
the anniversary of the institution of the Society. 


12th June, 1822. 
At Mr. Field’s, 
Present, 

Mr. Berry, 
Mr. Field, 
Major Goulburn, 
Capt. King, 
Mr. Wollstonecraft. 


The Minutes of the last Meeting were read and confirmed. 


19th June, 1822. 
At Mr. Wollstonecraft’s, 
Present, 
Mr. Berry, # 
Mr. Wollstonecraft. 


26th June, 1822. 
No Meeting appointed. 


eS 


3d July, 1822. 


At Government House, 
Paramatta, 
Present, 

Sir Thomas Brisbane, P. 

Dr. Douglass, 
Major Goulburn, 
Mr. Hill, 

Capt. King, 
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Mr. Mcleod, 

.Mr. Oxley, 

Mr. Rumker, 

Mr. Wollstonecraft. 
Anniversary Dinner. 


10th July, 1822. 
At Mr. Field’s, 


Present, 
Mr. Field, 
Major Goulburn, 
Capt. King, 
Mr. Oxley. 
Major Goulburn was fined for late attendance. 


17th July, 1822. 
At Major Goulburn’s, 6 
Present, 
Mr. Field, 
Major Goulburn. 


24th July, 1822. 
At Mr. Oxley’s, 
Present, 

Mr. Berry, 
Mr. Field, 
Major Goulburn, 
Mr. Oxley, 
Mr. Wollstonecraft. 


Mr. Field laid before the Society a Catalogue of the 
respective Libraries of Mr. Berry, Dr. Douglass, Major 
Goulburn, Mr. Hill, Capt. Irvine, Mr. Oxley, Mr. Wollstone- 
craft and himself, which he had, in pursuance of a Resolu- 
tion of the Society, digested into one volume. 


Resolved, That the same be deposited in the Museum 
for reference. 


Major Goulburn was fined for late attendance. 
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. 3ist July, 1822. 
At Mr. Berry’s, 
Present, 
Mr. Berry, 
Dr. Douglass, 
Mr. Field, 
Mr. Wollstonecraft. 


The Minutes of the last Meeting were read and confirmed. 
Mr. Wollstonecraft was fined for late attendance. 


7th August, 1822. 

At Mr. Wollstonecraft’s, 

Present, 
Sir Thomas Brisbane, P. 
Dr. Douglass, 
Mr. Field, 
Major Goulburn, 
Captn. Irvine, 
Capt. King, 
Mr. Wollstonecraft. 

The Minutes of the last Meeting were read and confirmed. 


Mr. Hill was excused from attendance, on account of 
indisposition. 

Dr. Douglass & Major Goulburn were fined for late 
attendance, 


Mr. Wollstonecraft proposed, and Mr. Wield seconded, 


the name of Robert Townson, LL.D. as a Member of the 
Society. 
14th August, 1822. 
At Mr. Field’s, 
Present, 

Mr. Field, 

Major Goulburn, 

Mr. Wollstonecraft. 


The Minutes of the last Meeting were read and confirmed. 


Fe We WHITE, PRIMTER, 844 KENT STREET, 


pe 


INDEX. 


A PAGE 
Aborigines of New Holland ... xc. 
Abstract of Proceedings i.-—xliv. 


Agricultural Section Ilvii - lxii, 


Geological Section xlv.—lvi. 
Industry Section I xiii. — lxvi, 
Aeacia accola te. LOW 
alata ... den LOD 
arabica ou) LOG 
asparagoides ., oy LKGiT 
aspera ae OD 
Bancrofts 108, 116 
Catechu een LOG 
complanata ... 106, 107 
cultriformis ... sloroutlebel 
decora merceel OW 
difformis Og 
discolor Pee ait 
eacelsa, soe ON 
fleaifolia eeLOo 
floribunda sale, 
hakeoides Sah sole 
Havilandi . 106 
interteata WS 
Koa LOG 
linifolia ... 106 
longifolia 106, 116 
melanoxylon... 108, 106 
Oswaldr 105, 115 
pendula ane 105, 114 
podalyriefolia ee LO, 
polybotrya eee Leo 
yubida , 5 Ove 
Seedlings, Part VII. 105 
subulata : 107 
trinervata 107 
trineura 112 
vomeriformis 107 
Westoni 106 
Acetic Acid, The decomposition 
of Dimethyl Oxalate by . 63 
Aecidial Stage of Puccinia gram 
ims Pers., On the Produc- 
tion in Australia of the 278 
Agricultural Society XXXIX. 
Allman, Capt. . xeviil. 
Anderson, William 150 
Aneimites ovata 247 
Anniversary Dinner ... evens 
Annual Dinner ... a Lee ib. onal 
ae XXvVI 
Antill, H. C a line 
Appendix ; - xvii. - ci. | 
Armit, William ‘Edington de 
Margrat . 150 


PaGE 
Aster Sonderi see OS 
Astroloma conostephioides . 168 


Atherospermum moschatum 270, 272 
Austin, Robert . : ye AO 
Australian Botanists, Record of 159 

National Research Council 6, 7,8 


Bailey, Frederick Manson . 152 
Banks, Sir Joseph 166, xliu, 
Ixxvii, xciil, xcV 
Bateman’s Bay ... »- KU 
Bauer, Ferdinand . 151 
Bentivoglio, Miss Marie, Notes 
on Cassiterite Crystals from 
the New England District, 
N.S.W. and Stanthorpe,Q. 65 
Berberis vulgaris... 279, 281, 283 


Thunbergi ... . 286 
Berry, Alexander xxxiii, 1xxxvi, 

lxxxviii 

Betche, Ernest ... . 153 


Blue-leaf Stringybark, On an 
Additional . 

Boathook Bends Note on the 
relation of streams to geo- 
logical structure with 
special reference to 

Boronia citriodora 
floribunda ....196, 
Gunnin Ate 
microphylla ... oe 
pinnata 196, 197, 198, 201, 

202, 203, 204, 214 

var. Gunnii aatob 
serrulata 210, 211, 214 
thujona 200, 202, 208, 211, 214 


266 


. be 
a eset, LOG 
198, 201, 203 
196, 203 
. 196- 


| Bowman, James xxxv, lxix, Ixx, 


|xxxiv 
Bradley, Henry Houghton . 158 
Brisbane, Sir Thomas XV, 
lxxxiv, I[xxxvi, |xxxvli 
Brown, Robert .. Mo ¢.aly 
Brown Rot of Fruits, Note on 
the occurrence in New South 
Wales, Australia, of the 
Perfict Stage of a Sclero- 
tinia causing 
Browne, W. Re Note . on the 
Relation of SS PS to Geo- 
logical Structure, with 
special reference to Boat- 


hook Bends... 52 
Burrows, G. J., The Preparation 
of certain Ferrioxalates ... 263- 


Civ. INDEX. 
Cc PAGE PAGE 
Caley, George . 154, Essential Oil of the Leaves of 


Caley’s Repulse... . 155 

Calocephalus Sonderi ... 168 

Cambage, R. H., Acacia Seed- 
lings, Part VII 105 


Cassiterite Crystals from the 
New England District, New 
South Wales, and Stan- 
thorpe, Queensland, Notes on 65 

Centenary of Scientific Work 


in Australia : ee XXIV, 
Cinamomum camphora. ... bae.cb< 
Caulerpa Sonderi He peed Sy) 
Clarke Memorial Medal vii 
Clianthus Dampieri XXI 


Cook, James xliii, lxxvil, xcili, xcv 


Coleostylis Sonderi s55 Weis) 
Colonial Marine.. : Ixxxni 
Cotton, L. A., The Kurrajong 
Earthquake of August 15th 
TESS) 83 
Earth “Movements ‘at Bur- 
rinjuck as recorded by Hor- 
izontal Pendulum Obser-- - 
vations - ... 148 
Crawford, Alexander Robert ... 156 
Cunningham, Allan xxix, xl 
Cunningham’s tomb, Richard xiii 
Cyathophyllum sp. . 181 
Cystophora Sondert 167 
D 
Dauntless, Ship... nah oe XCy, 
Decomposition of Dimethyl 
Oxalate by Acetic Acid,The 63 
Dendrobium Fitzalani . 158 
Dielasma sacculus . 246 
Distribution of aboriginals xxvii 


Douglass, Henry Grattan xxxv,}xix 
Dunlop, James ... XXV, XXV1 


E 
Earth Movements at Burrin- 
juck as recorded by Hori- 
zontal Pendulum Observa- 


tions.. 143 
Electricity i in Molybdenite, The 
Conduction of . 220 
Encke’s comet ... “_XxVi 
Epipogon Guilfoyler . 162 
nutans . 162 
Equisetites rotiferum Nii 
Eria Fitzalani . 158 
Erythroclonium Sonderi . 167 
Essential Oil of igre 
flavescens, The : ies of8) 


Doryphora sassafras, The ... 270 

Oils, T’'wo Pinnate Leaf 

Boronias and their . 196 
Eucalyptus agglomerata... 268, 269 


Blaxlandi 266, 268, 269 
capitellata ... 266, 268, 269 
eugenioides ... 266, 269 
Foelscheana ... » 259 
globulus ... 156 
Guilfoyler o. 62 
loeevopinea ag 
obliqua : .. 156 
phlebophylla... 176 
Risdoni Me ae 
Eulophia Fitxalani . 158 
Exhibits :— 
Acacia intertexta Xxlii 
Cinamomum camphora +: ix 
Clianthus Dampiert KX1 


Fossil sponges from the 
Upper Marine Permo- 
Carboniferous of Ulla- 


dulla ... xlvii 
Hybrid daffodil XIX 
Neo-ceratodus . XXL 
Steel specimens ver 
Telopea speciosissima eo! 


Thinnfeldia odontopteroides Xxi 


1s 
Favosites sp. 4 18h 
Ferrioxalates, The preparation 
of certain . 263 
Ficus Fitzalani sr lee 
Field, Barron Xxxvil, lxix 
Fisher, William Rogers 156 
Fitzalan, Hugene F. A. 157 
Foelsche, Paul ... 159 
Fraser, Charles ... XXX 
G 
Gambier, Captain XCV 
Gardenia Fitzalanr a. LOS 
Geology of the Gloucester Dis- 
trict, N.S.W. - we 234 
Geology of the Coastland in XCLY 
George, Lake XXX1Xx 


Goulburn, Major Frederick — 
XxXxvili, lxix 


Plains XXXVili 
Right Hon. Henry XXXVlli 
Guilfoyle, William Robert . 160 


Hi 
Halligan, G. H., ‘The Ocean Cur- 


rents Around Australia ... 188 


INDEX, 


Pace 
Harrison, T. H., Note on the 
Occurrence in New South 
Wales, Australia, of the 
Perfect Stage of a Sclero- 
tinia causing Brown Rot 


of Fruits woe OL 
Helichrysum Sonderi .. 168 
Heliolites sp. a se 182 
Heliophyllum sp.... . 181 
Helms, Richard... 162 
Hill, Patrick lexi, lxxv 
' Hippopotamus lxxxix 
Honours ... . 4, 5 


Howe, William . .. XX1x, lxxxv 
Horizontal Pendulum Observa- 
tions, Earth Movements at 
Burrinjuck as recorded by 143 
Hume, Hamilton ~ ixxxvili 
Hypocalymna Phillipsi... . 165 


I 
Index to Volume LV. ... PaCil 
Inscription-plate, Engraver of 


the ... xevili 
Irvine, Captain F. xl, lxix 
Iziolena tomentosa . 168 
Johnston, Robert Mackenzie ... 163 
King, Rear-Admiral Philip 
Parker xl, lxxxvi, lxxxvili 
Kurnell Mae ae ... Xl 
Kurrajong Earthquake of 
August 15th, 1919, The 83 
L 
Lake Bathurst ... : Ixxxvili 
Late Palzozoic Folding in the 
Hunter River District, 
New South Wales bes: 
Lauterer, Dr. Joseph ... 163 
Lepidodendron australe... 237, 249 
Leptospermum flavescens 49 
On the occurrence of a new 
Phenol in the Essential 
Oils of the ... Bon 248) 
The Essential Oil Of the2)° 70 
Levenhookia Sonderi . 168 
Lewin, J. W. . ae LS 
Libraries, Catalogue ioe the 


respective ... ci 
List of members.. ix 


Mm 
Macleod, Donald xe, Xcil 
Macquarie, Governor ... XXX1X 
Maiden, J. H., On an Additional 
Blue-leaf Stringybark . 266 


cv. 


PAGE 
Maiden, J. H., Records of Aus- 
tralian Botanists 43 . 150 


Mann, C. W., Preliminary Note 
on the Osoumrence of Por- 
phyritic Intrusions at Yass, 
New South Wales... . 180 
Marsden, Revd. Samuel I1xxiii, 
Ixxvi, lxxviii 
Meehan, James .,,. wits XXXVIll 
Minerals. Collection of . x¢evil 
Molybdenite, The Conduction 


of Electricity in ... 220 
Morissett, Major xcviii 
Morrison, Alexander . 164 


Morrison, F. R., The Occurrence 

of Rutin in the leaves of 

the Boronia (N.O. Rutace) 210 
Mucophyllum crateroides 1 


Mueller Memorial Medal 5, xill 
Museum .. ie » bea 
Committee . ie ieecags Ixxxix 
N 
Nelson, David . 165 
Notonectian Current . 193 
© 
Obituary .. 1, 2, 3, 4 
Ocean Guarents “Around Aus- 
tralia, The ... 188 


Occurrenceof Rutin in the leamen 


of the Boronia, The 210 
Oil of Leptospermum, The 

Essential... ae en 0 
Officers for 1921-1922 ... vii 
Olearia grandiflora . 168 


On the Occurrence in New South © 
Wales, Australia, of the Per- 
fect Stage of a Sclerotinia 
causing Brown Rot of Fruits 215 
On the Occurrence of a New 
Phenol in the Essential 
Oils of the “Leptospermum” 49 
Orthis australis . as ... 246 
Orthotetes crenistria .. 246 
Osborne, G. D., A preliminary 
examination of the late 
Paleozoic Folding in the 
Hunter River District, New 
South Wales ae ... 24 
Oxley, Lieutenant John xli, xix 


P 
Paleozoic folding in the Hunter 
River District, New South 
Wales, A Preliminary ex- 
amination of the late . 124 


PAGE 
Penfold, A. R., On the Occur- 
rence of a New Phenol in 
the Essential Oils of the 


** Leptospermum”’, 49 
The Essential Oil of Leptos- 
permum flavescens ... was L7O 
The Essential Oil of the 
Leaves of Doryphora sassa- 
fras (Kndlicher) Part I. ... 270 
T'wo Pinnate Leaf Boronias 
and their Essential Oils, 
with description of a new 
species ; yy ssa 196 
Phillips, William pe .. 165 


Philosophical Society of Austra- 
lasia ... ww. XXiV, xvii, Ixviii 
Pigeon House .. = xxxvili 
Porphyritic Intrusions at Yass, 
N.S.W., Preliminary note 
on the Occurrence of 
Popular Science Lectures xiii, 
XV, XVll, xix 
Preliminary examination of the 
Late Paleozoic Folding in 
the Hunter River District, 
New South Wales .. it 
Preliminary Note on the Occur- 
rence of Porphyritic Intrus- 
ion at Yass, N.S.W. ... 180 
Preparation of certain Ferri- 
oxalates, The . ... 263 
Presidential Address by J. Nangle 1 


180 


124 


Prionastrea virens xlvii 
Productus barringtonensis w. 246 
pustulosis... ee .., 246 
Psychotria Fitzalani ... ——.. 158 

Puccinia graminis 278, 281, 283, 
286, |xi 


Raine, Capt. . ... Ixxvil, xxviii 
Ramsay, Dr. Ixxvili 
Relation of Streams to Geo- 

logical Structure with 

special reference to Boat- 

hook Bends, Note on the... 
Rhacopteris intermedia. .., ap 
Rumker, Charles xxv, xxvi, xc, 
Ruta graveolens ... 


52 
24:7 
X¢ll 
213 


Rutin in the leaves. ‘of the 

Boronia, The occurrence of 210 
Ss 

Ship Surry Oe, nies Ixxvii 
Smith, Charlotte, Mrs.... .. 166 
Smith, Sir J. E.... Jie eS 
_ Society’s House... she ee ch 
. Solander, Daniel ee .. 166 
Sonder, O. W. ... ner ... 167 


INDEX. 


Spirifera crassa .:. 7 
Stone, W. G, Rock Analys bie 
Stringybark, On an Additional 
Blue-leaf ... 
Styphelia Sonderi rt abel! 
Sussmilch, C. A., The Gisotaes 
of the Gloucester Districtof 
New South Wales. With 
Rock Analyses by W. G. 


Stone ane va wee 

T 
Tablet, brass i at . xiii 
Tasmanol.. , ls whe” ane 
Throsby, Dr Charles XXxix, Ixxxix — 


Title Page, Contents, Notices, 


Publications cre i-—vi 
Townson, Robert ow” i, evi 
Tribrachiocrinus corrugatus xlviii 
Tryplasma liliiformis ... eae 182 


| Turner, E. E., The Decomposi- 


tion of Dimethyl Oxalate 
63 


by Acetic Acid... ~~ 
The Preparation of Certain 
Ferrioxalates Sd ... 263. 
Two Pinnate Leaf Boroniasand 
their Essential Oils eben 
di 
Vaccinium vitis-idea ... «a 2Le 
Verreaux, Jules P. ae is LOB a 
Vonwiller, O. U., The Conduc- — 
tion of Electricity in Molyb- 
denite si Iie on Oe 
Walter, T. B.C... ae » LO? 


Waterhouse, W.L.,Onthe Pro- 
duction in Australia of the 
Aecidial Stage of Puccinia = 


ss 


graminis Pers. oe & 
Watling, Thomas __.., por 
Watts, William Walter ¥A 169 
Weather-cock _.,.. “ 


Ixxxix — 
Welch, M. B., Two Pinnate a 
Leaf Boronias and their 

Essential Oils, with descrip- 
tion of a new species “a 
Wilson, F. H. H., The Decom- — 
position of Dimethyl Oxal- _ 
ate by Acetic Acid... ... 
Wollstonecraft, Edward xxxi 


wee 


Mary 


x 


Xerotes Sonderi 


: ge 
Youl, Revd. J ohn > 


CONTENTS, 


Art. XIV.—The Ocean Currents around Australia. By G. H. 
HALLIGAN, F.G.S. [With Plate XI. | ae February 7th, 

1921). BOT 
Arr. XV.—Two Pinnate Leaf aa PN thelr Essential Oils, 
with description of a new species. By A. Rk. PEnroxp, 
r.c.s.,and M. B. Wetcsn, B.sc., a.t.c. [With Plates Pe oe 
(Issued February 7th, 1922.) y: 
Arr. XVI.—The Occurrence of Rutin in the tpelbc of the Borania 
(N.O. Rutacez). By F. R. Morrison, (communicated by 


Inpex TO VoLumE LV.... 


PAGE 


188 


196 


_A. BR. PenFo3p, F.c.s.). (Issued February 7th, 1922.) 210 
Arr. XVII.—Note on the Occurrence in New South Wales, Aus- 
tralia, of the perfect stage of a Sclerotinia causing Brown 
Rot offruits. By T.H. Harrison, (communicated by W. L. 
WATERHOUSE, B.Sc. ) _[ With Plate ge (erued February 
7th, 1922) 215 
Arr. XVIII.—The Gdaduation of Hlectricity i in Molybdenite. By 
Assoc. Professor O. U. VONWILLER, B.Sc. (Issued February 
7th, 1922 220 
Art. XIX.—The Geology of the Gicdesetee District, N. S.W. By 
C. A. SussmM1ucu, F.c.s.. With Plates X VI- XVIII. ] (Issued 
February 7th, 1922.) cs tee Bs ee Sa Sage.) 
Arr. XX.—The Preparation of certain Pokmotuinens By G. J. 
Burrows, B.sc:, and E. BE. Turner, B.A., M.Sc, (Issued 
March 9th, 1922.) .. a eal ... 268 
Arr. XXI.—An Additional Blue-leaf Bi dbev bank By J. H. 3 
MAIDEN, 1.8.0., F.B.S., F.L.S. (Issued 9th March, 1922.) 266 
Art. XXII.—The Essential Oil of the leaves of Doryphora sassafras, 
(Endlicher), Part I. By A. R. Prenrotp, ¥.c.s. (Issued 
March 9th, 1922.) ... De ene Mn Cr macro tian eA en 
Arr.«XXIII.—On the Production in Australia of the Aecidial 
Stage of Puccinia graminis Pers. By W. L. WareRHouse, 
M.C., B.Sc. (Agr.), D.1.c. (Lond.) dais Plate XIX.] (Issued 
March 9th, 1922.) .. : a yd 4 EEO 
ABSTRACT OF cae oawis it ves ve ae wd. — xiv. 
PROCEEDINGS OF THE GEOLOGICAL SECTION ... a wo X&lv. =Ivi. 
PROCEEDINGS OF THE AGRICULTURAL SECTION it we lvii. —1 xii. 
PROCEEDINGS OF THE SECTION oF INDUSTRY ree .. lxili. -1xvi. 
APPENDIX ... ye ae ue ee a ww. Ixvil—cii. 
Tithe Page, ConTENTS, Nowsous PUBLICATIONS, ... (i. - vi.) 
OFFICERS FOR 1921-1922... . (vii.) 
List oF Memsers, Xe. «Se 


Clii. 


f 
eee 


ba ys Ww. ‘Wars, P 


Tie 


_, 
“ 
_e. 
Pana 
. : 
5 

‘ cia 

: 
.. 
= 
: . 
- : 

< 
= 
ices 
oe 
: 
- 
wi 
x 
<4 
> 


’ 


ened lal aegis 


Sar 
‘ - = 


= 


fm 


—— 
SS ar. 
a 
* 
4 
. 
© 
, 
~» - 6 & Pe 
a 


SMITHSONIAN INSTITUTION LIBRARIES 


ih 


IM 


Il 


3 9088 01308 4504 


| 


